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ADVERTISEMENT. 

'TT'^ O any work on Philofophy which 
Jl bears the name of Benjamin Frank- 
lin, eulogium is unnecelTary. It will fufr 
fice therefore to fay, the following fheets 
were penned by that great Philofopher, and 
^ make part of the publifhed Tranfadions of 
:} the American Philofophical Society. 

The fubjeft is one which claims particular 
^v attention in England, where, from the ac- 
cuftomed mode of warming rooms, fmoke 
is liable to be very obnoxious to perfons, 
and detrimental to furniture. The means to 
preferve the one, and to augment the com- 
forts of the other, are clearly pointed out 
in the following Eflay, which may be con- 
fidered as divided into two parts : the firft 
contains an enquiry into the caufes of 
fmoky chimneys ; the fecond points out the 
remedies. To fpread therefore the know- 
ledge which thefe fheets contain, will it is 
hoped be cpnfidered as rendering a fervice 
to the community in general, 

I ^ To 
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To thefe reafonings on the caufes and cur« 
bf fmoky chimneys are fub joined, by the 
fame able hand, confiderations and experi- 
ments on ftoves or fire-places; in which 
will be found many valuable obfervations 
and hints for the oeconomical management 
of fuel ; an article in general coftly, but 
particularly fo in this metropolis. 

London, 1793. 
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A Letter from Dr. B. Franklin to Dr. In- 
GENHAUSZ, Fhyjician to the Emperor^ at 
Vienna. 

At Sea, Auguft 28th, 1785. 
Dear Friend, 

IN one of your letters, a little before I left 
France, you delire me to give you in writ- 
ing my thoughts upon the conftruftion and 
ufc of chimneys, a fubje£t you had foraetimes 
heard me touch upon in converfation. I em- 
brace willingly this leifure afforded by my pre- 
fent fituation to comply with your requeft, as 
It w.ill not only (hew ray regard to the defires 
of a friend, but may at the fame time be of 
fome utility to others, the dodrine of chini- 
neys appearing not to be as yet generally well 
B under- 



2 LETTER CONCERNING 

linderftood, and miftakes refpeding them be* 
ing attended with 'c(5nftkftt inconvenience, if 
not riemedied, and with fruitlefs expence^ 4f 
the true remedies are miftaken. 

Thofe who would be acquainted with this 
fubjeft fhould begin by confidering on what 
principle fmoke afcends in any chimney. At 
firft many are apt to think, that finoke is in its 
nature and of itfelf fpecifically lighter than air, 
and rifes in it for the fame reafon that cork 
rifes in water. Thefe fee no caufe why fmoke 
fhould not rife in the chimney, though the 
room be ever fo clofe. Others think there is 
a power in chimneys to draw up the fmoke, 
and that there are different forms of chimneys 
which afford more or lefs of this power. Thefe 
amufe themfelves with fearching fbr the befl 
form. The equal dimenfions of a funnel in its 
whole length is not thought artificial enough j 
and it is made, for fancied reafons, fometimes 
tapering and narrowing from below upwards, 
and fometimes the contrary, &c. &c. A fim- 
ple experiment or two may ferve to give more 
corredl ideas. Having lit a pipe of tobacco, 
plunge the flem to the bottom of a decanter 
half filled with cold water ; then putting a rag 
over the bowt, blow through it, and make the 
foioke defcend in the flem of the pipe, from the 
end of which it will rife in bubbles through the 
Water; and being thus cooled, will not after- 
n/i^rds rife to go out through the neck of the 
iJeeaater, but remain iprcading itfelf and reft- 
4 ing 
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ing on the furface cf the .water. This .fhows 
that fmoke is really heavier than air, and that 
it is carried upwards only when attached to, 
x>x aSed upon by air that is heated, ahd there- 
by rarefied and rendered fpecifically lighter than 
the air in its neighbourhood. 

Smoke being rarely feeri but in company 

with heated air, and its upward motion being 

vifible, though that of the rarefied air that 

p.^ drives it is not fo, has naturally given rife t^ 

the error. 

I need not explain to you; my learned friend, 
what is meant by rarefied air j but if you make 
the public ufe you propofe of this letter, it 
may fall into the hands of fome who are unac- 
quainted with the term and with the things 
Thefe then may be told, that air is a fluid 
which has weight as well as others, though 
about eight hundred times lighter than water* 
That heat makes the particles of air recede 
from each other and take up more fpace^ fo 
that the fame weight of air heated will have 
more bulk than equal weights of cold air 
which may furround it, and in that cafe muft 
rife, being forced upwards by fuch colder and 
heavier air, which prefles to get under it and 
take its place. That air is fo rarefied or ex- 
panded by heat, may be proved to their com- 
prehenfion by a lank-bluwn bladder, which 
laid before a fire will foon fwell, grow tight, 
and burft. 

Another experiment may be to take a glafs 
B 2 tube 
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4 LETTER CONCERNING 

tube about an inch in diameter, and twelve 
inches long, open at both ends, and fixed up- 
right on legs fo that it need not be handled, 
for the hands might warm it. At the end of 
a quill fatten five or fix inches of the fineft 
light filament of filk, fo that it may be held 
either^ above the upper end of the tube, or 
under the lower end, your warm hand being 
at a diftance by the length of the quill. If 
there were any motion of air through the 
tube, it \vould manifeft itfelf by its effect on 
the filk * i but if the tube and the air in it 
are of the fame temperature with the fur- 
rounding air, there will be no fuch motion, 
whatever may be the form of the tube, 
■whether crooked or ftraight, narrow below and 
.winding upwards, or the contrary ; the air 
in it will be quiefcent. Warm the tube, and 
you will find, as long as it continues warmi 
a conftant current of air entering below and 
paffing up through it, till difcharged at the 
top ; becaufe the' warmth of the tube being 
communicated to the air it contains, rarefies 
that air, and makes it lighter than the air 
without, which therefore prefles in below, 
forces it upwards, follows and takes its place, 
and is rarefied in its turn. And, without 
warming the tube, if you hold under it a knob 
of hot iron, the air thereby heated will rife 
and fill the tube, going out at its top ; and 
this motion in the tube wdll continue as long 
♦ Plate I. rig. X. 

as 
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as the knob remains hot, becaufe the air enter- 
ing the tube below is heated and rarefied by 
pafling near and over that knob. 

That this motion is produced merely by the 
difference of fpecific gravity between the fluid 
within and that without the tube, and not by 
any fancied form of the tube itielf, may ap- 
pear by plunging it into water coatained in a 
glafs jar a foot deep, through which fuch mo- 
tion might be feen. The water within and 
without the tube being of the fame fpecific 
gravity, balance each other, and both remain 
at reft. But take out the tube, ftop its bot- 
tom with a finger, and fill it with olive oil, 
which is lighter than water, then flopping the 
top, place it as before, its' lower end under 
water, its top a very little above. As long as 
you keep the bottom ftopt, the fluids remain 
at reft ; but the moment it is unftopt, the hea- 
vier enters below, forces up the lighter, and 
takes its place. And the motion then ceafes, 
merely becaufe the new fluid cannot be fuccef^ 
fively made lighter, as air may be by a warm 
tube. 

In fa£t, no form of the funnel of a chim- 
ney has any fhare in its operation or efFed: re- 
fpeding fmoke, except its height. The longer 
the funnel, if ered:, the greater its force, when 
filled with heated and rarefied air, to tiraw in 
below and drive up the fmoke, if one may, 
in cpmpliance with cuftom, ufe the exprcfliioa 
(fraw^ when in fad it is the fuperior weight of 

B 3 thf^ 
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the furrounding atmofphere that preffes to cn^ 
ter the funnel below, and fa iirives up before 
it the fmoke and warm ait it meet* with in its 
paffage, 

I have been the more particular in explain- 
ing thefe fkft principle's, becaiifc, for want of 
clear ideas rcfpediing them, much fruitfefs ex- 
pence has been occafioned; not only fingle 
chimneys, but, in fome inftances within ray 
knowledge, whdle ftacks having been pulled 
down, afid ^rebuilt with funnels of different 
forms, imagined more powerful in drawing 
fmoke ; but, having ftill the fame height and 
the fame opening below, have performed no 
better than their predeceffors. 

What is it then which makes a fmoky chlm^ 
ney ; that Is, a chimney which, inftead of con* 
veying up all thfe fm.oke, difcharges a part of 
it into the room, offending the eyes, and da-- 
magiug the furniture ? 

The caufes of this eflfeft, which have fallen 
under my obfefvition, amount to nine^ differ- 
ing from each other,- and therefore requiring 
different remedies, 

I. Smoky chimneys^ in a new houfe^ are fuch 
frequently from mere wdni of air. The work- 
manfhip of the rooms being all good, and juft 
out of the w6rkTnMi^s hand, the joints df the 
boitrd« of 4:he floorittg^ and of the pannels of 
wainfcotting, are^ all true and tight, the more 
fo as the* Wklls, perhaps not yet thoroughly- 
'dry, prefervft' a 'dttfcri^efi ift the air of the room 

which 
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which keeps the wood-work fwelled and clofe. 
The doors and the fafhes too, being worked 
with truth, fhut with exadnefs, fo that the 
room is as tight as a fnufF-box, no paffage be- 
ing left open for air to enter, except the key- 
hole, and even that is fometimes covered by a 
Kttle dropping (h utter. Now, if fmoke cannot 
rife but as connedled with rarefied air, and a 
column of fuch air, fuppofe it filling the fun^ 
nel, cannot rife, unlefs other air be admitted 
to fupply its place ; and if, 'therefore, no cur- 
rent of air enter the opening of the chimney, 
there is nothing to prevent the fmoke coming 
out into the room. If the motion upwards of 
the air in a chimney that is freely fupplied, be 
obferved by the rifing of the fmoke, or a fea- 
ther in it, and it be confidered that in the 
time fuch feather takes in rifing from the fire 
to the top of a chimney, a column of air equal 
to the content of the funnel muft be difcharged, 
and an equal quantity fupplied from the room 
below, it will appear abfolutely impoflible that 
this operation fhould go on if the tight room 
16 kept fhut ; for were there any force capable 
of drawing conftantly fo much air out of it, 
it muft foon be exhaufted like the receiver of 
an air-pump, and no animal could live in it, 
Thofe therefore who ftop every crevide in a 
room to prevent the admiffion of frefh air, and 
yet would have their chimney carry up the 
imoke, require inconfiftencies, and expe<ft im- 
poffibilities. Yet, under this fituation, I have 

B 4 feea 
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feen the owner of a new houfey in defpair, 
and ready to fell it for much lefs than it coft, 
conceiving it uninhabitable, becaufe not a 
chimney in any one of its rooms would carry 
off the fmoke, unlefs a door or window were 
left open. Much expence has alfo been made, to 
alter and amen'd new chimneys which had really 
no fault; in one houfe particularly that I knew, 
of a nobleman in Wettminfter, that expence 
amounted to no lefs than three hundred pounds, 
after his houfe had been, as he thought, fi- 
nifhed, and all charges paid. And, after all, 
feveral of the alterations were ineffectual, for 
want of underftanding the true principles. 

Remedies. When you find, on trial, that 
opening the door or a window enables the 
chimney to carry up all the fmoke, you may 
be fure that want of air from without was the 
caufe of its fmoking : 1 fay from without^ to 
guard you againft a common miftake of thofe 
who may tell you, the room is large, contains 
abundance of air, fufficient to fupply any 
chimney, and therefore it cannot be that the 
chimney wants air. Thefe reafoners are igno- 
rant, that the largenefs of a room, if tight, 
is in this cafe of fmall importance, fince it 
cannot part with a chimney full of its air 
without occafioning fo much vacuum ; which 
it requires a great force to effed, and could not 
be borne if effeded. 

It appearing plainly, then, that fome of the- 
outward air mull be admitted, the qucftioa 

win 



CHIMNEYS. 9 

Will be, how much is abfolutely neceffary ? for 
you would avoid admitting more, as being 
contrary to one of your intentions in having a 
fire, viz. that of warming your room. To 
difcover this quantity, fliut the door gradually 
while a middling fire is burning, till you find 
that, before it is quite fhut, the fmoke be- 
gins to come out into the room ; then open it 
a little, till you perceive the fmoke comes out 
no longer. There hold the door, and obferve 
the width of the open crevice between the edge 
of the door and the rabbit it fhould fhut into. 
Suppofe the diftance to be half an inch, and 
the door eight feet high, you find thence that 
your room requires an entrance for air equal 
in area to ninety-fix half inches, or forty- 
eight fquare inches, or a paflage of fix inches 
by eight. This however is a large fuppofition, 
there being few chimneys that, having a mo- 
derate opening and a tolerable height of fun- 
nel, will not be fatisfied with fuch a crevice 
of a quarter of an inch ; an4 Thave found a 
fquare of fix by fix, or thirty-fix fquare inches, 
to be a pretty good medium, that will ferve 
for moil chimneys. High funnels, with fmalt 
and low openings, may indeed be fupplied 
through a lefs fpace, becaufe, for reafons that 
will appear hereafter, xht force of levity^ if one . 
may fo fpeak, being greater in fuch funnels, 
the cool air enters the room with greater ve- 
locity, and confequently more enters in the 
fame time* This however has its limits ; for 

experience 



I^O LETTER CONQERNING 

experience fhewsj that no increafed velocity fo 
occafiiOQed,, has made the admiflipQ of air 
through th$ key-hole equal in quantity to that 
through an open door, though through the 
door the current moves flowly, and through 
the key-hole with great rapidity. 

It remains jhen to be confidered how and 
• where this neceflary quantity of air from with- 
out is to be admitted fo as to be leaft inconve- 
nient. For if at the door left fo much open, 
the air thence proceeds diredly, to the chimney, 
and in its way comes cold to your back and 
heels as you lit before your fire. If you keep 
the door fhut, and raife a little the faih of your 
window, you feel the fame inconvenience. 
Various have been th^ contrivances to avoid 
this ; fuch as bringing in frefli air through 
pipes in the jams of the chimney, which point- 
ing upwards fhould blow the fmoke up the 
funnel ; opening pafl^ges intp the funnel above, 
to let in ^ix for the fame purpofe. But thefe 
produce an efFedt contrary to that intended : 
jfor fi8 it is the conftaiat current of air paffing 
from the room through the opening oj the chim-- 
Hey into the funnel, which prevents the fmoke 
coming out into the room, if you fupply the 
Ijunnel by other means or in other ways with 
rtie ,air it wants, and efpe.cially if that air be 
cold, you diminifli the force of that current, 
and the fmoke, in its efforts to enter the room, 
i^ads l^fs refiftauce. 

.- - The 
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The wanted air muft then tndijptnfably be 
admitted into the room, to fupply what goes 
ofF through the opening of the chimney. M» 
Ganger, ^ very ingenious and intelligent French 
writer on the fubjed, propofes with judgment 
to admit it above the opening of the chim- 
ney; and to prevent inconvenience from its 
coldnefs, he direds its being made to pafs ia 
its entrance through winding cavities made be- 
hind the iron back and fides of the fire-place, 
and under the iron hearth-plate ; in which ca- 
vities it will be warmed, and even heated, fo 
as to contribute much, inftead of cooling, to 
the warming of the room. This invention \^ 
. excellent in itfelf, and may be ufed with ad- 
vantage in building new houfes ; becaufe the 
chimneys may then be fo difpofed, as, to admit 
conveniently the cold air to enter fuch paf- 
fages : but in houfes built without fuch views* 
the chimneys are often fo fituated, as not to 
afford that convenience without great and cx- 
penfive alterations. Eafy and cheap methods, 
though not quite fo perfect in themfelves, are 
of more general utility ; and fuch are the fol- 
lowing. • 

In all rooms where there is a fire, the body 
of air warmed and rarefied before the chimney 
is continually changing place, and making 
room for other air that is to be warmed in its 
turn. Part of it enters and goes up the chim^ 
oey, and the reft rifes and takes place near the 

ceiling. 
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ceiling. If the room be lofty, that warm air 
remains above our heads as long as it continue* 
warm, and we are little benefited by it, be- 
caufe it does not defcend till it is cooler. Few 
can imagine the difference of climate between 
the upper and lower parts of fuch a room, 
who have not tried it by the thermometer, or 
hj going up a ladder till their heads are near, 
the ceiling. It is then among this warm air 
that the wanted quantity of outward air is beft 
admitted, with which being mixed, its cold- 
ncfa is abated, and its inconvenience diminifhr 
cd, fo as to become fcarce obfervable. This 
jnay be eafily done, by drawing down about 
an inch the upper fafh of a window ; or, if 
not moveable^ by cutting fuch a crevice through 
its frame; in both which cafes, it will be well 
ta place a thin fhelf of the length, to conceal 
the opening, and floping upwards to dire<3: the 
enterrng air horizontally along and under the 
ccifing. In fome houfes the air may be ad- 
mitted by fuch a crevice made in the wainfcot, 
cornice, or plaftering, near the ceiling, and 
over the opening of the chimney. This, ^if 
pradicable, is to be chofen, becaufe the en- 
tering cold air will ther^ meet with the warm- 
eft riling air from before the fire, and be foon- 
cft tempered by the mixture : the fame kind 
. of fhelf ftiould alfo be placed here. Another 
way, and not a very difficult one, is to take 
out an upper pane of gUfs in ont of your 
' fafhesj 
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falhes^iet It in a tin frame, giving it two fpring- 
ing angular fide^, and then replacing it, with 
hinges below on which it may be turned to open 
more or lets above *• It will then have the ap- 
pearance of an internal fky-light. By drawing 
this pane in, more or lefs, you may admit what 
air you find neceflary. Its polition will natu- 
rally throw that air up and along the ceiling* 
This is what is called in France a IVas ijl doif 
As this is a Oerman qucftion, the invention is 
probably of that nation, and takes its name 
from the frequent afking of that queftion when 
it firft appeared. In England, fome have of 
late years cut a round hole about five inches dia- 
meter in a pane of the fafh, and placed againft 
it a circular plate of tin hung on an axis, and 
cut into vanes, which being Xeparately bent a 
little obliquely, are aded upon by the entering 
air, fo as to force the plate continually round 
like the vanes of a windmilL This admits the 
outward air, and by the continual whirling of 
the vanes, does in fome degree difperfe it* The 
noife only is a little inconvenient 

2. A fecond caufe of the fmoking of chim- 
neys is, their openings in the room being to9 
large \ that is, too wide, too high, or both* 
Architedis in general have no other ideas of 
proportion in the opening of a chimney, than 
what relate to fymmetry and beauty, refped- 
ing the dimenfions of the room f j while its 

* Plate I. Figure 2. 
t See Appendix, No. L 

true 



14 LETTER G O^C^n N I N G 

true proportion, refpeifting its fiiaCtion and 
wtility^ depends on quke other principles ; and 
thev might as properly proportion the ftep ia 
a ftaircafe to the height of the ftory, inftead 
of the natural elevation of men's legs in mount* 
ing. The proportion then to be regarded, is 
what relates to the height of the funnel : for 
as the funnels in the different ftories of a houfe 
are neceffarily of different heights or lengths, 
that from the lo weft floor being the higheft or 
longeft, and thofe of the other floors fhorter 
and fhorter, till .we come to thofe in the gar- 
rets, which are of courfe the fhorteft ; and the 
force of draught being, as already faid, in pro* 
portion to the height of funnel filled with ra- 
refied air ; and a current of air from the room 
into the chimney, fuflicient to fill the opening, 
being neceffary to oppofe and prevent the fmoke 
coming out into the room j it follows that the 
openings of the longeft funnels may be larger, 
and that thofe pf the fhorter funnels fhould 
be fmaller : for if there be a large opening 
to a chimney that does not draw ftrongly, the 
funnel may happen to be furnifhed with the 
air it demands by a partial current entering on 
one fide of the opening, and, leaving the other 
fide free of any oppofing current, may permit 
the fmoke to iffue there into the room/ Much 
too of the foi^ce of draught in a funnel depends 
on the degree of rarefaftion in the air it con- 
tains, and that depends on the nearnefs to the 
fire of its paffage in entering the funnel. If 

it 
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k can enter far from the fire on eacTi fide, or 
far above the fire in a wide or high openings 
it receives little heat in paffing hy the fire, and 
the contents of the funnel is by that means lefs 
different in levity from the furrounding atmo- 
fphere, atid its force in draveing confequently 
weaker. Hence, if too large an opening ht 
given to chimneys in upper rooms, thofe rooms 
will be fmoky : on the other hand, if too fmall 
openings be given to chimneys in the lower 
rooms, the entering air operating too dire<9:- 
ly and violently on the fire, and afterwards 
flrengthening the draught as it afcends the 
funnel, will confume the fiiel too rapidly. 

Remedy. As different circumftances frequent- 
ly mix themfelves in . thefe matters, it is diffi- 
cult to give precife dimenfions for the openings 
of all chimneys. Our fathers made them ge- 
nerally much too large ; we have lefFened them; 
but they are often flill of greater dimenfion 
than they fhould be, the human eye not being 
eafily reconciled to fudden and great changes* 
If you fufped: that your chimney fmokes 
from the too great dimenfion of its opening, 
contrad it by placing moveable boards fo as 
to lower and narrow it gradually, till you 
find the fmoke no ^ longer iflues into the room. 
The proportion fo found will be that which 
is proper for that chimney, and you may em- 
. ploy the bricklayer or inafon to reduce it ac- 
cordingly. However, as, in building new 
houfes, fomething muft be fometimps hazarded, 

J would 
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I would make the openings in my lower, roomfl 
about thirty inches fquare and eighteen deep ; 
and thofe in the upper, only eighteen inches 
fquare, and not quite fo deep ; the interme- 
diate ones diminifhing in proportion as the 
height of funnel diminifhed. In the larger 
openings, billets of two feet long, or half the 
common length of cord-wood, may be burnt 
conveniently ; and for the fmaller, fuch wood 
inay be fawed into thirds. Where coals are 
the fuel, the grates will be proportioned to 
the openings. The fame depth is nearly ne- 
ceffary to all, the funnels being all made of a 
lize proper to admit a chimney-fweeper. If, 
in large and elegant rooms, cuftom or fancy 
Ihould require the appearance of a larger chim- 
ney, it may be formed of expenfive marginal 
decorations, in marble, &c. In time, perhaps 
that which is fitteft in the nature of things 
may come to be thought handfomeft. But 
at prefent, when men and women in different 
countries fhew themfelves diflatisfied with the 
forms God has given to their heads, waifts, 
and feet, and pretend to ftiape them more per- 
fe<5lly, it is hardly to be expefted that they 
will be content always with the beft form of a 
chimney. And there are fome, I know, fo bi- 
gotted to the fancy of a large noble opening, 
that, rather than change it, they would fub- 
mit to have damaged furniture, fore eyes, and 
ikias almoll fmokcd to bacon. 

3 3. Another 
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3. Another caufe of fmoky chimneys is, 
too Jljort a: funnel. This happens neieflarily 
in fome cafes, as where a chimney is required 
in a low building; for, if the funnel be raifed 
high above the roof, in order to ftrengthen its 
draught, it is then in danger of being blown 
down, and crufliing the roof in its fall. 

Remedies. GontraiJJ: the opening of the chim* 
ney, fo as to oblige all the entering air to pafs 
through or very near the .fir^ i , whereby it 
will be more heated and rarefied, the funnel 
itfelf be more warmed, and its. . contents have 
more of what may b^ called the force. of levi- 
ty, fo as to rife ftrongly, and maintain a good 
draught at the opening. 

Or you may in fome cafcs^ to advantage,' 
build additional ftories over the low building, 
which will fupport a high funnel. 

If the low building be ufed as a kitchen, 
and a contraction of the opening therefore in- 
convenient, a large one being neceffary, at 
leaft when there are great dinners, for the free 
management of fo many cooking utenfils ; in 
fuch cafe I would advife the building of two 
more funnels joining to the firft, and having 
three moderate openings, one to each funnel, 
inftead of one large one. When there is occa- 
fion to ufe but one, the other two may be 
kept fhut by Aiding plates, hereafter to be de- 
fcribed'^^; and two or all of them may be 

* See Appendix, No. II. . 

C ufed 
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ufed together when wanted. This will in- 
deed be an expeoce, but not an ufel^fs one, 
fmce your cooks will work with more com- 
fort, fee better than in a fmoky kitchen what 
they are about, your victuals will be cleaner 
drefled, and not taftd of fmoke, as is often the 
cafe; .and to render the efFe£t more certain, a 
ftack of three funnels may be fafely built higher 
above the roof than a iingle funnel. 

The cafe of too fhort a funnel is more ge- 
neral than would be imaginedi and often found 
where one would not expe£t it. For it is not 
uncommon, in ill-contrived buildings, inftead 
of having a funnel for each room or fire-place^ 
to bend ,and turn the funtiel of an upper room 
fo as to make it enter the fide of another fun- 
nel that comes from below. By this means 
the upper room funnel is made fhort of courfe, 
fince its length can only he reckoned from the 
place where it enters the lower room funnel; 
and that funnel is alfo fhortened by all the dif- 
tance between the entrance of the fecond fun- 
nel and the top of the flack: for all that part 
being readily fupplied with air through the 
fecond funnel, adds no ftrength to the draught, 
efpecially as that , air is cold when there is no 
fire in the fecond chimney. The only eafy re- 
medy here is, to keep the opening fhut of that 
funnel in which there is no fire. 

4. Another very common caufe of the fmok- 

ing of chimneys is, their oveKpowering one ano^ 

]4ber* For inftance, if there be two chimneys 

in 
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Id one iar^e room, and you make fires in both 
of them, the doors and windows clofe ihut, 
you will find that the greater and ftronger fire 
fhall overpower the weaker, and draw air down 
its funnel to fupply its own demand ; which 
air defcending in the weaker funnel will drive 
down its fmoke, and force it into the roonu 
If, inftead of being in one room^ the twd 
chimneys are in two different rooms, commu- 
nicating by a door, the cafe is the fame when- 
ever that door is open. In a very tight houfc^ 
I have known a kitchen chimney on the loweft 
floor, when it had a great fire in it, overpower 
any other chimney in the houfe, and draw air 
and fmoke into its room, as often as the door 
was opened communicating with the flair- 
cafe. 

Remedy. Take care that every room have the 
means of fupplying itfelf from without with 
the air its chimney may require, fo that no one 
of them may be obliged to borrow from an- 
other, nor under the neceffity of lending. A 
variety of thefe means have been already de-* 
fcribed* 

5. Another caufe of fmoking is, when the 
tops of chimneys are commanded hy higher builds 
ingSy or by a hill^ fo that the wind blowing 
over fuch eminences, falls like water over a 
dam, fometimes almofl perpendicularly on the 
tops of the chimneys that lie in its way^ and 
beats down the fmoke contained in them. 

G a Remedy i 
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Remedy. That commonly applied to this cafcj 
is a turncap made of tin or plate iron, cover- 
ing the chimney above and on three fides, 
open on one fide, turning on a fpindle, arid 
which being guided or governed by a vane, 
always prefents its back to the current. This, 
I believe, may be generally efFeftual, though 
not certain, as there may be cafes in which it 
will not fucceed. Raifing your funnels, if 
pradicable, fo as their tops may be higher, 
or at leaft equal with the commanding emi- 
nence, is more to be depended on. But the 
turning cap, being eafier and cheaper, fhould 
firft be tried. If obliged to build in fuch a 
fituation, I would choofe to place my doors on 
the fide next the hill, and the backs of my 
chimneys on the furtheft fide ; for then the 
column of air falling over the eminence, and 
of courfe preffing on that below, and forcing 
it to enter the doors or was-iji-dast^ on that 
fide, would tend to balance the preffure down 
the chimneys, and leave the funnels more free 
in the exercife of their funftions. 

6. There is another cafe of command, the 
reverfc of that laft mentioned. It is where 
the commanding eminence is farther from the 
wind than the chimney commanded. To ex- 
plain this a figure may be neceflary. Suppofe 
then a building, whofe fide A happens to be 
expofed to the wind, and forms a kind of dam 
againft its progrefs*". The air obftrufited by this 
* Plate I. Figure 3. 

dam 
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dam will, like water, prcfs and fearch for paf- 
fages through it; and finding the top of the 
chimney JS, below the top of the dam, it will 
force itfelf down that funnel, in order to get 
through by fome door or window open on the 
other fide of the building. And if there be a 
fire in fuch chimney, its fmoke is of courfe beat 
down, and fills the room. 

Remefly. I know of but one, which is, to 
raife fuch funnel higher than the roof, fup- 
porting it, if neceffary, by iron bars. For a 
turncap in this cafe has no effe£t, the dammed 
up air preffing down through it in whatever 
pofition the wind may have placed its open- 
ing. ^ 

I know a city in which many houfes are 
rendered fmoky by. this operation; for their 
kitchens being built behind, and connected by 
a paflage with the houfeSj and the tops^ of the 
kitchen chimneys lower than the tops of the 
houfes, the whole fide of a ftreet, when the 
wind blows againft its back, forms fuch a dam 
as. abote defcribed ; and the wind fo obftruded 
forces down thofe kitchen chimneys (efpecially 
when they have but weak fires in them) to 
pafs thi:ojugh . the paflage and houfe into the 
ftreet. Kitchen chimneys fo formed and fitu- 
ated b,ave another inconvenience : in fummer, 
if you Qpen your upper room windows for air, 
a light breeze blowing over your kitchen chim-. 
ney towards the houfe, though not ftrong 
enough to foifce down its fmoke as aforefaid, 

C 3 . is 
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is fufficient to waft it into your windows, and 
fill the rooms with it j which, befides the dif- 
agreeablenefs, damages your furniture. 

7. Chimneys, otherwife drawing well, are 
fometimes made to fmoke by the improper and 
inconvenient ^tuation of a door. When the^door 
and chimney are on the fame fide of the room 
as in the figure *, if the door A^ being in the 
corner, is made to open againft the wall, which 
is common, as being there, when open, more 
put of the way, it follows, that when the door 
is only opened in part, a current of air rufliing 
in, pafTes along the wall into and acrofs the 
opening of the chimney B, and flirts fome of 
the fmoke out into the room. This happens 
more certainly when the door is fbutting ; for 
then the force of tl^e" current is augmented, and 
becomes very inconvenient to thofe who, warm- 
ing themfelves by the fire, ' happen to fit in its 
way. 

The Remedies are obvious and eafy. Either 
put an intervening fcreen from the wall round 
great part of the fire-place ; or, which is per- 
haps preferable, fliift the hinges of your door, 
fo as it may open the other way, and, when 
open, throw the air along the other walL 

8. A room that has no fire in its chimney 
is fometimes filled with fmoke, whickf is received 
at the top of its funnel, and defcends into the 
room. In a former paper f I have already ex- 

* Plate I. Figure 4. 
f Sec Appendix, No. II. 
I plained 
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plained the defceixding currents of air in cold 
funnels j it may not be amifs however to re- 
peat here, that funnels without fires have an 
efre(9:, according to their degree of coldnefs or 
warmth, on the air that happens to be con- 
tained in them. The furrounding atmofphere 
is frequently changing its temperature; but 
ftacks of funnels, covered from winds and fun 
by the houfe that contains them, retain a more 
equal temperature. If, after a w^arm feafon, 
the outward air fuddenly grows cold, the empty 
warm funnels begin to draw ftrongly upward ; 
that is, they rarefy the air contained in them, 
which of courfe rifes, cooler air enters below 
to fupply its place, is rarefied in its turn, and 
rifes; and this operation continues, till the 
funnel grows cooler, or the outward air warm- 
er, or both, when the motion ceafes. On the 
other hand, if, after a cold feafon, the out- 
ward air fuddenly grows warm, and of courfe 
lighter, ' the air contained in the cool funnels, 
being heavier, dcfcends into the room ; and the 
warmer air which enters their tops, being 
cooled in its turn, and made heavier, continues 
to defcend ; and this operation goes on, till the 
funnels are warmed by the paffing of warm air 
through them, or the air itfelf grows cooler. 
When the temperature of the air and of the 
funnels is nearly equal, the difference of warmth 
in the air between day and night is fuflicient'to 
produce thefe currents, the air will begin to 
ftfcend the fqanels as the cool of the evening 
C '4 comes 
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comes on, and this current will continue till 
perhaps nine or ten o'clock the next morn- 
ing, when it begins to hefitate ; and as the heat 
of the day appi'oaches, it fets downwards, and 
continues fp till towards evening, when it again 
hefitates for feme time, and then goes upwards 
conftantly during the night, as before men- 
tioned. Now when fmoke iffuing from the 
tops of neighbouring funnels paffes over the 
tops of funnels which are at the time draw- 
ing downwards, as they often are in the mid- 
dle part of the day, fuch fmoke is of necef- 
fity drawn into thefe funnels, and defcends with 
the air into the chamber. 

The Remedy is, to have a Aiding plate, here- 
after defcribed *, that will fhut perfectly the 
offending funnel. 

9. Chimneys which generally draw well, do 
neverthelefs fometimes give fmoke into the 
rooms, // being driven down by Jirong win4s 
fqjjing over the tops of their funnels , though 
not defcending from any commanding emi- 
nence. This cafe is moft frequent where the 
funnel is fhort, and the opening turned from 
the wind. It is the more grievous when it 
happens to be a cold wind that produces the 
efFeQ:, becaufe when you moft want your fiire 
you are fometimes obliged to extiqguilh it. 
To underftand this, it may be confidered that 
the xifin^ light air, to obtain a * free iiSTue from 

'" •• '• Seer-Appendix, No. It' ' • 
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the funnel, muft pufh out of its way, or oblige 
the air that is over it to rife. In a time of 
calm, or of little wind, this is done vifibly, 
for we fee the fmoke that is brought up by 
that air rife in a column above the chimney. 
But when a violent current of air, that is, a 
ftrong wind, pafles over the top of a chim- 
ney, its particles have received fo much force, 
which keeps them in a horizontal direftion, 
and follow each other fo rapidly, that the 
rifing light air has not ftrength fufficient to 
oblige them to quit that diredion, and move 
upwards to permit its iffue. Add to this, that 
fome of the current pafling over that fide of 
the funnel which it firft meets with, viz. at ^*, 
having been comprefled by the refiftance of the 
funnel, may expand itfelf over the flue, and 
ftrike the interior oppofite lide iat JB, from 
whence it may be refleded downwards, and 
from fide to fide, in the diredion of the pricked 
lines c c c. 

Remedies. In fom.e places, particularly in Ve- 
nice, where they have not ftacks of chimneys, 
but fingle flues, the cuflom is to open or widen 
the top of the flue, rounding in the true form 
of a funnel f ; which fome think may prevent 
the effed juft mentioned, for that the wind 
blowing over one of the edges into the funnel 
may be flanted out again on the other fide by 
its form. I have had no experience of this j 

* Plate I. Figure 5. 
'■ t Pl^^c I. Figure 6. 
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but I have lived in a windy counUy, where the 
contrary is pradtifed, the tops of the flues being 
narrowed inwards, fo as to form a flit for th0 
iflue of the fmoke, long as th6 breadth of the 
funnel, and only four inches wide; This feems 
to have been contrived on a fuppofuion that 
the entry of the wind would thereby be ob- 
ftruded ; and perhaps it might have been ima- 
gined, that the whole force of the rifing warm 
air being condenfed, as it were, in the narrow 
opening, would thereby be ftrengthened, fo as 
to overcome the refiftance of the wind. This 
however did not always fucceed ; for when 
the wind was at north-eaft, and blew frefhf 
the fmoke was forced down by fits into the 
room I commonly fat in, fo as to oblige me to 
ihift the fire into another. The pofition of the 
flit of this funnel was indeed north-eaft and 
fouth-weft. Perhaps if it had lain acrofs the 
wind, the efF?£t might have been diflferent* 
But on thi? I can give no certainty. It feems 
a matter proper to be referred to experiment. 
PoflSbly a turncap might have been fervice- 
able, but it was not tried* 

Chimneys have not been long in ufe in Eng- 
land. I formerly faw a book, printed in the 
time of queen Elizabeth, which remarked the 
then modern improvements of living, and men- 
tioned among others the convenience of chim- 
neys. ^' Our forefathers," faid the author, 
*' had no chimneys. There was in each dwell- 
*• ing-houfe only ^ place for a fire, and the 

^^ fmoke 



CHIMNEYS. 27 

^ fmoke went out through a hole in the roof; 
** but now there is fcarce a gentleman's houfe 
^ ijjf England that has not at leaft one chim- 
^ ncy in it.*' — ^When there was but one chim- 
ney, its top might then be opened as a funnel, 
and perhaps, borrowing the form from the 
Venetian?, it was then the flue of a chimney 
got that name. Such is now the growth of 
luxury, that in both England and France we 
muft have a chimney for every room, and in 
fome houfes every poflTefTor of a chamber, and 
almofl; every fervant, will have a fire ; fo that the 
flues being neceflfarily built in flacks, the open- 
ing of each as a funnel is impracticable. This 
change of manners foon confumed the fire- 
wood of ^England, and will foon render fuel 
extremely fcarce and dear in France, if the ufe 
of coals be not introduced in the latter king- 
dom, as it has been in the former, where it at 
firft met with oppofition ; for there is extant 
in the records of one of queen Elizabeth's 
parliaments, a motion made by a member, re- 
citing, ^* that many dyers, brewers, fmiths,^ 
•* and other artificers of London, had of late 
*^ taken to the ufe of pitcoal for their fires, 
^* inftead of wood, which filled the air with 
*' noxious vapours and fmoke, very prejudicial 
*' to the health, particularly of perfons com- 
** ing out of the country ; and therefore movr 
f* ing that a law might pafs to prohibit the 
ufe of fuch fuel (at leaft during the feffion 
of parliament) by thofe artificers.'*- — Jt feems 

it 
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it was not then commonly ufed in private 
houfes. Its fuppofed imwholefomenefs vi^as* 
an objedlion. Lucki[y the inhabitants of Lon-^ 
don have got over that objedlion, and now think 
it rather contributes to render their air falubri- 
ous, as they have had no general peftilential 
diforder fmce the gexieral ufe of coals, when, 
before it, fuch were frequent. Paris ftill burns 
wood at an enormous expence continually aug- 
menting, the inhabitants having ftill that pre- 
judice to overcome. In Germany you are happy 
in the ufe of ftoves, which fave fuel wonder-. 
fully : your people are very ingenious in the 
management of fire ; but they may ftill learn 
fomething in that art from the Ghinefe*, whofc 
country being greatly populous and fully cul- 
tivated, has little room l^ft for the growth of 
wood, and having not much other fuel that is 
good, have been forced upon many inventions, 
during a courfe of ages, for making a little 
lire go as far as poflible, 

I have thus gone through all the common 
paufes of the fmoking of chimneys that I caq 
at preient recoUedt as having fallen under my 
pbfervation ; communicating the remedies that 
I have known fuccefsfully ufed for the different 
pafes, together with the principles on which 
both the difeafe and the remedy depend, and 
confeffing my ignorance wherever I have been 
fenfible of it. You will do well, if y9u pub-r 

* See Appendix, No. III. 
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lifli, as you propofe, this letter, to add In notes* 
or as you pleafe, fuch obfervations as may have 
occurred to your attentive 'mrnd ; arid if other 
philofophers will do the fame, this part of 
icience, though humble, yet of great utility^ 
may in time be perfected. For* many years 
paft, I have rarely met with a cafe of a fmoky 
chimney, which has not been folvable on thefe 
principles, and cured by thefe remedies,' where 
people have been willing to apply them: which 
is indeed hot always the cafe; for many have 
prejudices in favour of the nofti*unn[s of pre- 
tending chitnney-dodiors and fumifts^ arid forae 
have conceits and fancies of their own, which 
they rather choofe to try,; than to lengthen a 
funnel, alter the fize of an opening, or admit 
air into a room, however necefl'ary; for fome 
are as much afraid of frefli air as pevfonsinthc 
hydrophobia are of frefh water. I myfelf had 
formerly this prejudice, this aerbphoblay as I 
now account it, and dreading the fuppofed 
dangerous efFeds of cool air, I confidered it as 
an enemy, and clofcd with extreme care every 
crevice in the rooms I inhabited. Experience 
has convinced me of my error. I now look 
upon frefh air as a friend ; I even fleep with an 
open window, I am perfuaded that no com- 
mon air from without, is fo unwholefome as 
the air within a clofe room that has been often 
breathed and not changed. Moift air too, 
which formerly I thought pernicious, gives me 
now no apprehenfions : for confidering that no 

dampnefs 



dampncfs of air applied to the outfide of tAf 
fkin, can be equal to what is applied to and 
touches it within, my whole body being full 
of moifture, and finding that I can lie two 
hours in a bath twice a week, covered with 
water, wluch certainly is much damper than 
any zix can be, and this for years together^ 
without catching cold, or being in any other 
manner difordered by it, I no longer dread 
itiere moifture, either in air or in iheets or 
ihirts: and I find it of importance to the happi- 
nefs of life, the being freed from vain terrors, 
efpecially of objeds that we are every day ex- 
pofcd inevitably to meet with. You phyficians 
have of late happily difcovered, after a con- 
trary opinion had prevailed fome ages, that 
frefh and cool air does good to perfons in the 
fmall-pox and other fevers. It is to be hoped 
that in another century or two we may all 
find out, that it is not bad even for people in 
health. And as to moifl air, here I am at thb 
prefent writing in a fhip with above fony per- 
fons, who have had no other but moid air 
to breathe for fix weeks pafl j every thing we 
touch is damp, and nothing dries ; yet we arc 
all as healthy as we fhould be on the mountains 
of Switzerland, whofe inhabitants are not more 
fo than thofe of Bermuda or St. Helena, 
iflands on whofe rocks the waves are dafhed 
into millions of particles, which fill the air 
with daimp, but produce no difeafes, the moii^ 
ture being pure, unmixed with the poifonoua 

vapours 
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Vapours arifing from putrid marflies and ftag- 
tiant pools, in which many infeds die, and cor- 
rupt the water. Thefe places only, in my 
opinion (which however I fubmit to yours), 
afford unwholefome air ; and that it is not the 
mere water contained in damp air, but the vo- 
latile particles of corrupted animal matter mix- 
ed with that water, which readers fuch air per- 
nicious to thofe who breathe it. And I imagine 
it a caufe of the fame kind that renders the air 
in clofe rooms, where the perfpirable matter is 
breathed over and over again by a number of 
affembled people, fo hurtful to health. After 
being in fuch a fituation, many find themfelves 
affeded by that febricula^ which the Englifli 
alone call a cold^ and, perhaps from the name, 
imagine that they caught the malady by going 
vut of the room, when it was in fad by being 
in it. 

You begin to think that I wander from my 
fubjcd, and go out of my depth. So I re- 
turn again to my chimneys. 

We have of late many ledurers in experi- 
mental philofophy. I have wiflied that fome 
of them would ftudy this branch of that fcience, 
and give experiments in it as a part of their 
ledures. The addition to their prefent ap- 
paratus need not be very expenfive. A number 
of little reprefentations of rooms, compofed 
each of five panes of fafh glafs, framed in wood 
at the comers, with proportionable doors, and 
moveable glafs chimneys, v^ith openings of dif- 
ferent 
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ferent fizes, and different lengths of funnel^ 
and fome of the rooms fo contrived as to com- 
municate on occafion with others, fo as to form 
different combinations, and exemplify differ- 
ent cafes ; with quantities of green wax taper 
cut into pieces of an inch and half, fixteen of 
which fluck together in a fquare, and lit, 
would make a flrong fire for a little glafs 
chimney, and blown put would continue to 
burn and give fmoke as long as defircd : with 
fuch an apparatus all the operations of fmokc 
and rarefied air in rooms and chimneys might 
be feen through their tranfparent fides ; and 
the effect of winds on chimneys, commanded 
or otherwife, might be fhewn by letting the 
entering air blow upon them through an opened 
window of the lecturer's chamber, where it 
would be conflant while he kept a good fire 
in his chimney. By the help of fuch lec- 
tures our fumifls wotild become better inflrudt- 
ed. At prefent they have generally but one 
remedy, which perhaps they have known effec- 
tual in fome one cafe of Imoky chimneys, and 
they apply that indifcrirminately to all the other 
cafes, without fuccefs, — but not without ex- 
pence to their employers. 

With all the fcience, however, that a man 
fhall fuppofe himfelf poffeffed of in this article, 
he may fometimes meet with cafes that fhall 
puzzle him. I once "lodged in a houfe at Lon- 
don, which, in a little room, had a fingle 
chimney and funnel. The opening was very 

fmall, 



finall, yet it did not keep in the fmoke, and 
all attempts to have a fire in this room were 
fruitlefs. I could not imagine the reafon, till 
at length obferving that the chamber over it, 
which had no fire-place in it, was always filled 
with fmoke when a fire was kindled below, 
and that the fmoke came through the cracks 
and crevices of the wainfcot j I had the wain- 
fcot taken down, and difcovered that the fun- 
nel which went up behind it, had a crack 
many feet in length, and wide enough to ad- 
mit my arm, a breach very dangerous with re- 
gard to fire, and occafioned probably by an ap- 
parent irregular fettling of one fide of th? 
houfe. The air entering^ this breach freely, 
deftroyed the drawing force of the funneU 
The remedy would have been, filling up the 
breach, or rather rebuilding the funnel: but 
the landlord rather chofe to fl:op up the chim- 
ney. 

Another puzzling cafe I met with at a friend's 
country houfe near London. His beft room had 
a chimney in which, he told me, he never could 
have a fire, for all the fmoke came out into the 
room. I flattered myfelf I could eafily find 
the caufe, and prefcribe the cure, Lhad a fire 
made there, and found it as he faid. I opened 
the door, and perceived it was not want of air* 
I made a temporary contradion of the opening 
of the chimney, and found that it was not its 
being too large that caufed the fmoke to iflue* 
I went out and looked up at the top of the 
D chimney : 



34 LETTER COKCERKING 

chimney: its funnel was joined in the fam6 
ftack with others/ fome of them fhorter, that 
drew very well, ;and I faw nothing to pre- 
vent its. doing the fame. • In fine, after every 
other examination I could think of, I wa« . 
obliged to. own the infufficiency of my fkilL 
But my friend, who made no pretenfion to 
fuch kind of knowledge, afterwards difcovered 
thecaufe himfelf.^ He got to the top of th4 
funnel by a ladder, and, looking down, found 
it filled with twigs and ftraw,. cemented by 
earth, and lined with feathers. It feems the 
houfe, after being built, had ftood empty fome 
years before he occupied it ; and he concluded 
that fome large birds had taken the advantage of 
its retired fituation to make their neft there. 
The rubbifh, confiderable in quantity, being 
removed, and the funnel cleared, the chimney 
drew well, and gave fatisfadion. 

In general, fmoke is a very tradable thing, 
eafijy governed and diredled, when one knows 
the principles, and is well informed of the cir-f* 
cumftances. You know 1 made it defcend in 
my Pennfylvania ftove. I formerly had a more 
fimiple conftrudiion, in which the fame effect 
was produced, but vifible to the eye* It was 
compofed of two plates A B and C D, placed 
as in the figure *. The lower plate J[B refted 
with its edge in the angle made by the hearth 
with the back of the chimney. ' The upper 
plate was fixt to the breaft, and lapt over the 
* Plate L Figure 7. 

lower 
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lower about fix inches, leaving a fpace of four 
inches wide, and the length of the plates (near 
two feet) between them. Every other paflage of 
air into the funnel was well flopped. When 
therefofe a fire was made at E, for the firft time 
with charcoal, till the air in the funnel was a little 
heated through the plates, and then wood laid 
on, the fmoke would rife to ^, turn over the 
edge of that plate, defcend to D, then turn 
under the edge of the upper plate, and go up 
the chimney. It was pretty to fee, but of no 
great ufe. Placing therefore the under plate 
in a higher fituation, I removed the upper plate 
CD, and placed it perpendicularly, fo that the 
upper eclge of the lower plate ^ B came with- 
in about three inches of it*, and might be pufh- 
ed farther from it, or fufFered to come nearer 
to it, by a moveable wedge between them. The 
flame then afccnding from the fire at £, was 
carried tQ ftrike the upper plate, made it very 
hot, and its heat rofe and fprcad with the ra- 
refied air into the room. 

I believe you have feen in ufe with me, the 
contrivance of a Aiding plate over the fire, 
feemingly placed to oppofe the rifing of the 
fmoke, leaving but a fmall pafTage for it, be- 
tween the edge of the plate and the back of 
the chimney. It is particularly defci ibed, and 
its ufes explained, in my former printed let- 
ter, and I mention it here only as another in- 
ftance of the tradability of fmoke f. 

* Plate I. Figure 8. 
f See Appendix, No. II. 

D 2 What 
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What is called the Staflfordfliire chim'ney, 
affords an example of the fame kind. The 
opening of the chimney is bricked up, even 
with the fore edge of its jams, leaving opea 
only a paffage over the grate of the fame width, 
and perhaps eight inches high. The grate con- 
fifts of femicircular bars, their upper bar of the 
greateft diameter, the others under it fmalier 
and fmalier, fo that it has tTie appearance of half 
a round baflcet. It is, with the coals it con- 
tains, wholly without the wall that (huts up the 
chimney, yet the Tmoke bends and enters, the 
paflage above it, the draught being. ftrong> bfe- 
caufe no air can enter that is not obliged to pafs 
near or through the fire, fo that all that the ' 
funnel is filled with is much heated, and of 
courfe much rarefied. 



STAFFORDSHIRE FIRE-PLACE. 



SIDE VIEW. 



FRONT VIEW. 




Much 
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Much more of the profperity of a winter 
country depends on the plenty and cheapnefs 
of fuel, than is generally imagined* In tra- 
velling I have obferved^ that in thofe parts 
where the inhabitants can have neither wood, 
nor coal, nor turf, but at exceflive prices, the 
working people live in miferable hovels, are 
ragged, and have nothing comfortable about 
them. But where fuel is cheap (or where 
they have the art of managing it to advantage) 
they are well fumiflied with neceflaries, and 
have decent habitations. The obious reafon 
is, that the working hours of fuch people are 
the profitable hours, and they who cannot af- 
ford fufficient fuel, have fewer fuch hours in 
the twenty-four than thofe who have it cheap 
and plenty : for much of the domeftic work 
of poor women, fuch as fpinning, fewing, 
knitting j and of the men, in thofe manufac- 
tures that require little bodily exercife, cannot 
well be performed where the fingers are numbed 
with cold : thofe people, therefore, in cold, 
weather, are induced to go to bed foorier, iand 
lie longer in a morning, than they would do 
if they could have good fires or warm ftoves to 
fit by ; and their hours of work are not fuf- 
ficient to produce the means of comfortable 
fubfiftence. Thofe public works, therefore, 
fuch as roads, canals, &c. by which fuel may 
be brought cheap into fuch countries from 
diftant places, are of great utility j and thofq 
D 3 who 
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who promote them may be reckoned among 
the benefadtors of mankind, 

I have great pleafure in having thus com- 
plied with your requeft, and in the refleflion 
that the friendfhip you honour me with, and in 
which I have ever been fo happy, has conti- 
nued fo many years without the fmalleft inter- 
ruption. Our diftance from each other is now 
augmented, and nature muft foon put an end to 
the .poflibility of my continuing our corre- 
fpondence : but if confcioufnefs and memory 
remain in a future ftate, my efteem and refpe(^ 
for yoiii^piy dear friend, will be ev^rlafting. 
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No. I. 

HP HE lateft work on architedure that I 
/■^ have feen, is that entitled Nutshells, 
which appears to be written by a very in- 
genious man, and contains a table of the pro- 
portions of the openings of chimneys; but they 
relate folely to the proportions he gives his 
rooms, without the fmalleft regard to the fun- 
pels. And he remarks, refpcdling thofe propor- 
tions, that they are fimilar to the harmonic divi- 
fions of a monochord *. He does not indeed 
lay much ftrefs on this; but it fliows that we like 
the appearance of principles ; and where we 
have not true ones, we have fome fatisfadtion, 
in producing fuch as are imaginary. 

No. IL 

np H E defcription of the Aiding plates here 

-*• promifed, and which hath been fince 

brought into ufe under various names, with 

' * " It may be juft remarked here, that upon comparing 
" thefe proportions with thofe arifmg from the common 
** divifions of the monochord, it happens that the firft an- 
*.^ fwers to unifon; and although thefecondis a difcord, the 
^ third anfwers to the third minor, the fourth to the third 
*^ major, the fifth to the fourth, the fixth to the fifth, ancj 
« the fevcnth to the oftaye." Nutsmells, page 85. 

D 4 fomci 
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fome immaterial changes, is contained in a 
former letter to J. B. Efq. as follows : 

To J. B. Efq. at Bojion^ in New England. 

Dear Sir, . London, Dec. ,2, 1758. 

I H A V E executed here an eafy fimple con- 
trivance, that I have long fmce-Jiad in fpecu- 
lation, for keeping rooms warmer in cold wea- 
ther than they generally are, and with lefs 
fire. It is this. The opening of the chim- 
ney is contrafted, by brick- work faced with 
iparble flabs, to about two feet between the 
jams, and the breaft brought down to within 
about three feet of the hearth.— ^An iron frame 
is placed juft under the breaft, and extending 
quite to the back of the chimney, fo that a plate 
of the fame metal may Aide horizontally back- 
wards and forwards in the grooves on each fide 
of the frame. This plate is juft fo large as to fill 
the whole fpace, and fhut the chimney entirely 
when thruft quite in, which is convenient when 
there is no fire. Drawing it out, fo as to leave 
a fpace betweetr its further edge and the back, 
of about two inches ; this fpace is fufficient 
for'the fmoke to pafs; and fo large a part of 
the funnel being ftopt by the reft of the plate, 
the paffage of warm air out of the room, up 
the chimney, is bbftrufted and retarded, and 
by that means muqh cold air is . preventect^ 
fro«i coming in through crevicea, to fupply it* 
place* This effeft is made manifefl thrctf 
'■*•"■- '" "" " ^ ■. '"- ' ' ways. 
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Ways. Firft, when the fire burns brifkly in 
cold weather, the howling or whiftKng noife 
made by the wind, as it enters the room 
through the crevices^ when the chimney is open 
as ufual, ceafes as foon as the plate is *flid in to 
its proper diftance. Secondly, opening the door 
of the room about half an inch, and holding 
your hand againft the opening, near the top 
of the door, you feel the cold air coming ia 
againft your hand, but weakly, if the plate be 
in. Let another perfon fuddenly draw it out, 
fo as to let the air of the room go up the chim- 
ney, with its ufual freedom where chimneys 
are open, and you immediately feel the cold air 
rufting in ftrongly. Thirxlly, if fomething be 
fet againft the door, juft fufficient, when the 
plate is in, to keep the door nearly (hut, by re- 
fifting the preffure of the air that would force 
it open: then, when the plate is drawn out, 
the door will be forced open by the increafed 
preffure of the outward cold air endeavouring 
to get in to fupply the place of the warm air, 
that now pafles out of the room to go up the 
chimney. In our common open chimneys, half 
the fuel is wafted, and its tn^Q: loft; the air it 
has warmed being immediately drawn off. Se- 
veral of my acquaintance having feen thiafimple 
machine in my room, have imitated it at their 
own houfes, and it feems likely to become 
pretty common. I defcribe it thus particularly 
to you, becaufe I think it would be ufeful in 
Bofion^ where firing i& often dear. 

4 Mentioning 
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Mentioning chimneys puts mc in mind of a 
property I formerly had occafion to obferve in 
them, which 1 have not found taken notice of 
by others ; it is, that in the fummer time, when 
no fire is made in the chimneys, there is, never- 
thelefs, a regular draught of air through them ; 
continually palling upwards, from about five or 
fix o'clock in the afternoon, till eight or nine 
o^clock the next morning, when the current 
begins to flacken and hefitate a little, for about 
half an hour, and then fets as ftrongly down 
again, which it continues to do till towards 
five in the afternoon, then flackens and hefitates 
as before, going fometimes a little up, then a 
little down, till in about half an hour it gets 
a fteady upward current for the night, which 
continues till eight or nine the next day ; the 
hours varying a little as the days lengthen and 
ihorten, and fometimes varying from fudden 
changes in the weather ; as if, after being long 
warm, it fhould begin to grow cool about 
noon, while the air . was .xoming down the 
chimney, the current will then change earlier 
than the ufual hour, Gfr, 

This property in chimneys I imagine we 
might turn to fome account, and render im- 
proper, for the future, the old faying, as ufe- 
lefs as a chimney in fummer. If the opening of 
the chimney, from the bread down to the 
hearth, be clofed by a flight moveable frame or 
two, in the manner of doors, covered with can- 
vas, that will let the, m through, but keep out 

the 
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the flies ; and another little frame fet withia 
upon the hearth, with hooks on which to hang 
j.oints of meat, fowls, &c. wrapt well in wet 
linen cloths, three or four fold ; I am confident 
that if the linen is kept wet, by fprinkling it 
once a day, the meat would be fo cooled by the 
evaporation, carried on continually by means of 
the pafling air, that it 'would keep a we e kor 
more in the hotteft weather. Butter and milk 
might likewife be kept cool, in veflels or bot- 
tles covered with wet cloths. A (hallow tray, 
or keeler, fhould be under the frame to receive 
any water that might drip from the wetted 
cloths. I think, too, that this property of 
chimneys might, by means of fmoke-jack vanes, 
be applied to fome mechanical purpofes, where 
a fmall but pretty conflant power only is 
wanted. 

If you would have my opinion of the caufe 
of this changing current of air in chimneys, it 
is, in fhort, as follows. In fummer time there 
is generally a great difference in the warmth 
of the air at mid-day and mid- night, and, of 
courfe, a difference of fpecific gravity in the 
air, as the more it is warmed the more it is 
rarefied. The funnel of a chimney being for 
the mofl part furrounded by the houfe, is pro- 
tected, in a great meafure, from the diredl 
action of the fun's rays, and alfo from the cold- 
nefs of the night air. It thence preferves a 
middle temperature between the heat of the 
day, and the coldnefs of the night. This 
I middle 
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middle temperature it communicates to the 
air contained in it. If the ftate of the outward 
air be cooler than that in the funnel of the 
chimney, it will, by being heavier, force it to 
life, and go out at the top. What fupplies its 
place from below, being warmed, in its turn, 
by the warmer funnel, is Ukewife forced up by 
the colder and weightier air below, and fo the 
current is continued till the next day, whe^i 
the fun gradually changes the ftate of the out- 
ward air, makes it tirft warm as the funnel of 
the chimney can make it (when the current 
begins to hefitate), and afterwards warmer. 
The.'i tlie funnel ^oi. g cooler than the air that 
coKnes [ruo i., coris rhat air, makes it heavier 
than the outward air, of courfe it defcends j 
and v/hat fucceeds it from above being cooled 
in its turn, the defcending current continues 
till towards evening, when it again h^fit^tes 
and changes its courfe, from the change of 
warmth in the outward air, and the nearly re- 
maining fame middle temperature in the funnel. 
Upon this principle, if a houfe were built 
behind Beacon-hill^ an adit carried from one of 
the doors into the hill horizontally, till it met 
with a perpendicular fhaft funk from its top, it 
ieems probable to me, that thofe who lived in 
the houfe, would gonftantly, in the heat even of 
the calmeft day, have as much cool air paffing 
through the houfe, as they fliould choofe ; and 
the fame, though reverfed in its current, during 
the flilleft night 

I think, 
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I think, too, this property might be made of 
life to miners ; as where feveral fhafts or pits 
are funk perpendicularly into the earth, c m- 
municating at bottom by horizontal pafl'iij.c6, 
which is a common cafe, if a chimney of thirty 
or forty feet high were built over one of the 
fliafts, or fo near the fliaft, that the chimney 
might communicate with the top of the fliafc,- 
all air being excluded but what fhould pafs up 
or down by the ftiaft, a conftant change of air 
would, by tliis means, be produced in the paG- 
fages below, tending to fecure the workmen 
jfrom thofe damps which fo frequently income- 
mode them : for the frefh air would be almoft 
always going down the open fhaft to go up the 
chimney, or down the chimney to go up the 
fhaft. Let me add one obfervation more, which 
is, that if that part of the funnel of a chimney, 
which appears above the roof of a houfe, be 
pretty long, and have three of its fides expofed 
to the heat of the fun fucceffively, viz. when 
he is in the eaft, in the fouth, and in the weft, 
while the north fide is fheltered by the build- 
ing from the cold northerly winds ; fuch a 
:chimney will often be fo heated by the fun, as to 
continue the draught ftrongly upwards, through 
•the whole twenty-four hours, aad often for 
many days together. If the outfide of fuch a 
chimney be painted black, the efFe<S will be 
ftill greater, and the current ftronger. 
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No. III. 

TT is faid the northern Chinefe have a method 
■*" of warming their ground-floors, which is 
ingenious. Thefe floors are made of tile a foot 
fquare and two inqhes thick, their corners be- 
ing fupported by bricks fet on end, that are a 
foot long and four inches fquare ; the tiles, too, 
join into each other, by ridges and hollows 
along their fides. This forms a hollow under 
the whole floor, which on one fide of the houfe 
has an opening into the air, where a fire is 
made, and it has a funnel rifing from the other 
fide to carry oflf the fmoke. The fuel is a ful- 
phureous pitcoal, the fmell of which in the 
room is thus avoided, while the floor, and of 
courfe the room, is well warmed. But as the 
under fide of the floor mufl: grow foul with foot, 
and a thick coat of foot prevents mych of the 
diredt application of the hot air to the tiles, I 
conceive that burning the fmoke, by obliging 
it to defcend through red coals, would in this 
confl:ru£tion be very advantageous, as more heat 
would be given by the flame than by the fmoke, 
and the floor being thereby kept free from foot, 
would be more heated with lefs fire. For this 
purpofe I would propofe eredling the funnel 
clofe to the grate, fo as to have only an iron 
plate between the fire and the funnel, through 
which plate the air in the funnel being heated, 
it will be fure to draw well, and force the fmoke 

to 
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todefcend, as in the figure^, wher^ j^is the fun- 
nel or chiqiney, B the grate on which the fire 
is placed, C one of the apertures through 
which the defcending fmpke is drawn into the 
channel D of figure lo,: along which channel 
it is conveyed ; by a circuitous route, as de- 
fignat;ed, by the arrows, until it arrives at the 
fmall aperture JE, figure lo, through which; it 
enters the, funnel K G in both figures is the 
iron plate againft which the fire is made, which 
being heated thereby, will rarefy the air in 
that part of the funnel, and caufe the fmoke 
to afcend rapidly. ' The ' flame thus dividing 
from the grate to the right and left, and turn- 
ing in paffages difpofed, as in figure lo, fo as 
that every part of the floor may be vifited by 
it before it enters ^he funnel F, by the two 
pafl^ages £jE, very little of the heat will be 
loft, and a winter toom thus rendered very 
comfortable, ' 

No. IV. 

PAGE 12. Few can hmginc^ &c. It is faid 
•*• the Icelanders have very little fuel, chiefly 
drift wood that comes upon their coaft. To re- 
ceive more advantage from its heat, they make 
their doors low, and have a ftage round the 
room above the door, like a gallery, wherein 
the women can fit and work, the men read or 
write, &c. The roof being tight, the warm air 
is confined by it, and kept from rifing higher 
^ • Plate I. Figure 9, 

and 
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and efcapin^ ; and the cold air, whicti epteri 
the houfe when the door is' opened, cannot rMc 
above the level of the top of the door, becaufe 
it is heavief than the warm air above the d<M)r^ 
and fo thofe in the gallery ixre not incomihoded 
by it. Some of our too lofty rooms .might have 
a ftage fo conftruded as to make a temporary 
gallery above, for the winter, ta be taken away 
in fummer. Sedentary people would find m\XQ\ 
comfort theiPe in cold weathen > 

" No. Vi 

13AGE 37* Where they have the art of ma^ 
•*' nagingit^ &c. In fome houfesof thcilower 
pqople ampng the northern nations of Europe, 
and amon^ the poorer fort of Germans in 
Pennfylvauiia, I have obferved this cooftruc- 
tion, which appears very advantageous, ^.is 
the kitchen with its chimney ; B d,n iron ftove 
in the ftove-room*. In a corner of the chim- 
ney is a hole through the back into -the 
ftove, to put in fuel, and another hole abgve 
it to let the fmoke of the ftove come back into 
the chimney. As foon as the cooking is over, 
the brands in the kitchen chimrley are put 
through the hole to fupply the ftove, fo that 
there is feldom more than one fire burning 
at a time. In the floor over the ftove- room is a 
fmall trap-door, to let the warm air rife occafion-* 
aHy into the chamber. Thus the whole houfe 
* Plate I. Figure ii. 

is 
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18 warmed at little expence of wood, and the 
ftove-room kept conftantly warm ; fo that ia 
•the coldeft winter nights, they can work late, 
and find the room ftill comfortable when they 
rife to work early. An Englifh farmer in Ame- 
rica, who makes great fires in large open chim- 
neys, needs the conftant employment of one 
man to cut and haul wood for fupplying them ; 
and the draught of cold air to them is fo ftrong, 
that the heels of his family are frozen while 
they are fcorching their faces, and the room is 
never warm, fo that little fedentary work cart 
be done by them in winter. The difference in 
this article alone of oeconomy ftiall, in a courfe 
of years, enable the German to buy out the En- 
glifliman, and take pofleffion of his plantation* 

MISCELLANEOUS OBSERVATIONS. 

/^HIMNEYS whofe funnels go up in the 
^^ north wall of a houfe, and are cxpofed to 
the north winds, ar». not fo apt to draw well as 
thofe in a fouth wall ; becaufe, when rendered 
cold by thofe winds, they draw downwards. 

Chimneys enclofed in the body of a houfe 
are better than thofe whofe funnels are expofed 
in cold walls. 

Chimneys in fl:acks are apt to draw better 
than feparate funnels, becaufe the funnels that 
have conftant fires in them, warm the others in 
fome degree that have none. 

One of the funnels in a houfe I once occu- 
E pied, 



50 APPENDIX. 

pied, had a particular funnel joined to the fouth 
fide of the ftack, fo that three of its (ides were 
expofed to the fun in the dourfe of the day, viz. 
the eaft fide £* during the morning, the fouth 
fide -5* in the middle part of the day, and the 
, weft fide IV during the afternoon, while its 
north fide was fheltered by the ftack from the 
cold winds. This funnel, which came from 
the ground floor, and had a conliderable height 
above the roof, was conftantly in a ftrong draw- 
ing ftate, day and night, winter and fummer. 

Blacking of funnels expofed to the fun, would 
probably make them draw ftill ftronger. 

In Paris I faw a fire-place fo ingenioufly con- 
trived as to ferve conveniently two rooms, a 
bedchamber, and a ftudy. The funnel over the 
fire was round. The fire-place was of caft 
iron, having an upright back -^f , and two ho- 
rizontal femicircular plates B C, the whole fo 
ordered as to turn on the pivots D E. The 
plate B always flopped that part of the round 
funnel that was next to the room without fire, 
while the ojher half of the funnel over the fire 
was always open. By this means a fervant in 
the morning could make a fire on the hearth C, 
then in the ftudy, without difturbing the maftcr 
by going into his chamber; and the mafter 
when he rofe, could with a touch of his foot 
turn the chimney on its pivots, and bring the 
fire into his chamber, keep it there as long 

* Plate I. Figure la. 
f Plate I. Figure 13. 

a$ 
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as he wanted it, and turn it again when he 
went out into his ftudy. The room which had 
no fire in it was alfo warmed by the heat com- 
ing through the back plate, and fpreading in 
the room^ as it could not go up the chimneyi 



^oHis Excellency Beu J AMiU Franklin, Efq. 
L. L. D. Prejident of the State of Pennjyl^ 
vania^ and of the American Philofophtcal So^ 
cietyy &c. 

SIR, Philadelpiiia, January I2, 1786. 

THE fubje^l: of fmoky chimneys, of which 
I had the honour of converfing with you 
at your own houfe laft evening, is of fo much 
importance to every individual, as well as to 
every private family, that too much light can- 
not be thrown upon it. 

A fmoky houfe ^ and a fcoldlng wifey 

Are (faid to be) two of the greateji ills in life. 

And however difficult it may be to remedy 
one of thofe ills, yet any advances. we may be 
able to make towards removing the inconveni* 
ences arifing from the other, cannot fail to be 
favourably received by the public. As they 
are fhortly to be favoured with your fentiments 
on that fubje<3:, poffibly the following obferva- 
tions, which were in faiS occafioned by necef- 
fity, and are the refult of my own experience, 
may not be altogether undeferving of notice. 

E 2 When 
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When I left London, and went to live in 
Devonfhire, in the latter end of the year 
1777, it happeaed to be my lot to dwell in 
an old manfion which had been recently mo- 
dernifed, and had undergone a thorough re- 
pair. But as in moft of the old houfes in 
England, the chimneys, which were perhaps 
originally built for the purpofe of / burning 
wood, though they had been contracted in 
ftont, fince coal fires cam^ into general ufe, to 
the modern fize, yet they were ftill, above, out 
of fight, extravagantly large. This method of 
building chimneys may perhaps have anfwered 
well enough while it was the cuftom to fit 
with the doors and windows open ; but when 
the cuftoms and manners of the people began 
to be more polifhed and refined, when build- 
ing and architedure were improved, and they 
began to conceive the idea of making their 
.chambers clofe, warm, and comfortable, thefe 
chimneys were found to fmoke abominably, for 
want of a fufficient fupply of air. This was ex- 
adly the cafe with the houfe in which I firft 
lived, near Exeter, and I was under the necef- 
fity of trying every expedient 1 could think of 
to make it habitable. 

The firft thing I tried was that method of 
contrading the chimneys by means of earthen 
pots, much in ufe in England, which are made 
on pufpofe, and which are put upon the tops 
of them ; but this method by no means an- 
fwered-. I then thought of contrading them 
below J but as the method of contrading them 

4 n' in 
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in front to the fize of a fmall coaUfire grate 
has an tinfightly appearance, as it makes a dif- 
agreeable blowing like a furnace, and as it is 
the OGcafion of confuming a great deal of un- 
neceflary fuel, the heat of which is immediately 
hurried up the chimney, I rejefted this me- 
thod, and determined to contract them above, 
a little out of fight. For this purpofe I threw 
an arch acrofs, and alfo drew them in at the 
fides. This had fome effeft; but as this contrac- 
tion was made rather fuddenly, and the fmoke, 
by ftriking againft the corners that were there- 
by occafioned, was apt to recoil, by which 
means fome part of it was thrown out into the 
room, I determined to make the contraction 
more gradually, and therefore run it up at the 
back, where the depth of the chimney would 
admit of it, and alfo fhelving or Hoping in a 
conical kind of diredion at the fides, as high 
as a man, (landing upright, could conveniently • 
reach, and by this means brought the cavity 
within the fpace of about twelve by fourteen 
or fixteen inches, which I found fufBciently 
large to admit a boy to ^o up and down to 
fweep the chimneys. This method I found to 
fucceed perfedly well as to curing the chim- 
neys of fmoking, and it had this good effedl, of 
making the rooms confiderably warmer; and 
as this experiment fucceeded fo well, fince the 
only ufe of a chimney is to convey away the 
fmoke, I determined to carry it ftill farther, in 
order to afcertain, with precifion, how jnuch 

E 3 fpace 
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fpace is abfolutely neceflary for that purpofe, 
becaufe all the reft that is fhut up muft be 
fo much gained in warmth. Accordingly I laid 
a piece of flate acrofs the remaining aperture, 
removable at pleafure, fo as to contract the fpace 
above two thirds, leaving about three inches 
by twelve remaining open ; but this fpace, ex- 
cept when the fire burnt remarkably clear, was 
fcarcely fulEEcient to carry away the fmoke. 1 
therefore enlarged it to half the fpace, that is, 
to about fix by feven or eight inches, which I 
found fully fufficient to carry away the fmokc 
from the largeft fires. 

When I removed into the Bedford Circus in 
Exeter, though the houfe was modern, and al-^ 
mod perfedly new, yet the chimneys were 
large; in confequence of which almofl every 
room of it fmoked. My predeceffor, who was 
the firfl inhabitant, had been at great expence 
in patent floves, &c. but without effed ; but by 
adopting the method I have jufl now defcrib- 
ed, I not only cured every chimney of fmok-f 
ing, but my houfe was remarked for being one 
of the warmefl and moft comfortable to live in 
of any in that large and opulent city. 

The houfe I now live in, in Philadelphia, I 
am told, has always had the charafter of being 
both cold and fmoky; and I was convinced, 
as foon as I faw the rooms and examined the 
chimneys, that it deferved that charader; for 
though the rooms were clofe, the chimneys 
Yf^YC Urge : and we fhall ever find, that if 
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our chimneys are large, our rooms will be cold, 
even though they fhould be tolerably clofe and 
tight ; becaufe the conftant rufhing in of the 
cold air at the cracks and crevices, and alfo at 
every opening of the door, v/ill be fufficient to 
chill the air as faft as it is heated, or to force 
the heated air up the chimney ; but by con- 
tracting the chimneys I have cured it of both 
thefe defeats. There was one remarkable cir- 
cumftance attending the contraction of the 
chimney in the front parlour, which deferves 
to be attended to ; which was, that before I 
applied the call iron plate, which I made ufe 
of inftead of flate, to diminifli the fpace requi- 
lite for a chimney-fweeper's boy to go up and 
down, the fudion or draught of air was fo 
great, that it \vas with difficulty I could fhut 
the door of the room, infomuch that I at firft 
thought it was owing to a tightnefs of the 
hinges, which I imagined muft be remedied ; 
but upon applying the iron plate, by which the 
fpace was dimini{hed one half, the door fhut to 
with the greateft eafe. This extraordinary pref- 
fure of the air upon the door of the room, or 
fuiStion of the chimney, I take to be owing in 
fomc meafure to the unufual height of the houfe* 
Upon the whole, therefore, this fad: feems 
clearly afcertained, viz. That the flue or fize 
of the chimney ought always to be propor- 
tioned to the tightnefs and clofenefs of the 
room : fome air is undoubtedly neceffary *to be 
admitted into the room in order to carry up the 

E 4 fmoke, 
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fmoke, otherwife, as you juftly obferved, wc 
might as well expedl fmoke to arife out of an 
exhaufted receiver ; but if the flue is very 
large, either the room.^. is tight, and the fmoke 
will not afcend, or it is pretty open, and the 
confequence will be, that the air of your room 
will be fo frequently arid fo conftantly changed, 
that, as faft as it is heated, it will be hurried 
away, with the fmoke, up the chimney, and of 
courfe your room will be conftantly cold^ 

One great advantage attending this method 
of curing fmoky chimneys is, that, in the firft 
place, it makes no awkward or unfightly ap* 
pearance, nothing being to be feen but what 
is ulual to chimneys in common ; and, in the 
fecond place, that it is attended with very little 
expence, a few bricks and mortar, with a plate 
or covering to the aperture, and a little labour, 
being all that is requifite. But in this new 
country, where crops of houfes may be expected 
to rife almoft as quick as fields of corn, when 
the principles upon which chimneys fhould be 
eredted ought to be thoroughly underftood, it 
is to be hoped, that not only this expence, 
fmall as it is, but that all the other inconve- 
niences we have been fpeaking of, will be 
avoided, by coaftrudingthe flues of the china"? 
neys fufEciently fmall. 

From your humble fervant, 

TJIQMAS RUSTON. 

■ ' JDefcription 
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Defcription of a new S T o T E for burning tf 
Pitcoal, and confuming all its Smoke. 

BY DR. B, FRANKLIN. 

TOWARDS the end of the laft century, 
an ingenious French philofopher, whofe 
name I am forry I cannot recoiled:, exhibited an 
experiment to fhow that very ofFenfive things 
might be burnt in the middle of a chamber, 
fuch as woollen rags, feathers, &c. without cre- 
ating the leaft fmoke or fmell. The machine 
in which the experiment was made, if I re- 
member right, was of this form*, made of 
plate iron. Some clear-burning charcoals were 
put into the opening of the fhort tube -^f, and 
iupported there by the grate jB. The air, as 
foon as the tubes grew warm, would afcend ia 
the longer leg C, and go out at D, confequently 
air muft enter at A defcending'to J5. In this 
courfe it muft be heated by the burning coals 
through which it pafled, and rife more forcibly 
in the longer tube, in proportion to its degree 
of heat or rarefaftion, and length of that tube# 
For fuch a machine is a kind of inverted fy- 
phon : and as the greater weight of water in 
the longer leg of a common fyphon, in de- 
fcending, is accompanied by an afcent of the 
fame fluid in the Ihorter ; fo, in this inverted 
fyphon, the greater quantity of levity of air in 
* Plate II. Figure i. 

the 
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the longer leg, in rifing, is accompanied by 
the defcent of air in the fhorter. The things 
to be burned being laid on the hot coals at ^, 
the fmoke muft defcend through thofe coals, 
and be converted into flame, which, after de- 
ftroying the oflfenfive fmell, comes out at the 
end of the longer tube as mere heated air. 

Whoever would repeat this experiment with 
fuccefs, mufl: take cate that the part A B, of 
the fhort tube, be quite full of burning coals, 
fo that no part of the fmoke may defcend and 
pafs by them without going through them, 
and being converted into flame ; and that the 
longer tube be fo heated as that the current of 
afcending hot air is eftablifhed in it before the 
things to be burnt are laid on the coals ; other- 
wife there will be a difappointment. 

It does not appear, either in the Memoirs 
of the Academy of Sciences, or Philofophical 
Tranfadions of the Englifh Royal Society, that 
any improvement was ever made of this inge- 
nious experiment, by applying it to ufeful pur- 
pofes. But there is a German book, entitled 
VulcanusFamuhm^ by John George Leutmann, 
P. D. printed at Wirtemberg in 1723, which 
defcribes, among a great variety of other ftoves 
for warming rooms, one which feems to have 
been formed on the fame principle, and pro- 
bably from the hint thereby given, though the 
French experiment is not mentioned. This 
book being fcarce, I have tranflated the chap- 
ter defcribing tlie ftove, viz. 
'6 ** Vulcanus 
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^^ Vulcanus Famulans, by John George Leut« 
mann, P. D. Wirtemberg, 1723, 

** C H A P. VII. 
*' On a ftove which draws downwards. 

" Here follows the defcription of a fort of 
** ftove, which can eafily be removed, and again 
** replaced, at pleafure. This drives the fire 
'* down under itfelf, and gives no fmoke, but 
" however a very unwholefome vapoun 

" In the figure, A is an iron veflel like a 
•* funnel*, in diameter at the top about twelve 
** inches ; at the bottom, near the grate, about 
*• five inches j its height twelve inches. This 
" is fet on the barrel C, which is ten inches 
*^ diameter, and two feet long, clofed at each 
** end £ JE. From one end rifes a pipe or flue 
*^ about four inches diameter, on which other 
" pieces of pipe are fet, which are gradually 
** contraded to D, where the opening is but 
*' about two inches. Thofe pipes muft toge- 
** ther be at leaft four feet high. B is an iron 
*♦ grate. FF are iron handles guarded with 
•* wood, by which the ftove is to be lifted and 
** moved. It ftands on three legs. Care muft; 
*^ be taken to ftop well all the joints, that no 
** fmoke may leak through, 

** When this ftove is to be ufed, it muft firft 
♦^ be carried into the kitchen, and placed ia 
* Flatc II. Figure 20. 

** the 
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the chimney near the fire. There burning 
*' wood muft be laid and left upon its grate 
** till the barrel C is warm, and the fmoke no 
** longer rifcs at A^ but defcends towards C. 
" Then it is to he carried into the room which 
•* it is to warm* When once the barrel C 
" is warm, frefh wood may be thrown into the 
** veflel A as ,often as one pleafes ; the flame 
** defcends, and without fmoke, which is fo 
^ confumed that only a vapour palTes out at D. 

** As this vapour is unwholefome, and af- 
** feQs the head, one may be freed from it, by 
*' fixing .in the wall of the room an inverted 
** funnel, fuch as people ufe to hang over 
•' lamps, through which their fmoke goes out 
** as through a chimney. This funnel carries 
" out all the vapour cleverly, fo that one finds 
" no inconvenience from it, even though the 
*' opening D be placed a fpan, below the mouth 
** of the faid funnel G. The neck of the fun- 
*• nel is better when made gradually bending^ 
•* than if turned in a right angle. 

*' The caufe of the draught downwards in 
*^ the ftove is the preffure of the outward air, 
*^ which falling into the velTel A in 2l column 
•^ of twelve inches diameter, finds only a re- 
*' fitting paflage at the grate B of five inches, 
*' and one at-D of two inches, which are much 
•' too weak to drive it back again ; befides, A 
^' ftands much higher than S, and fo the pref- 
*' fure on it is greater and more forcible, and 
** beats down the flame to that part where it 

" finds 
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•* finds the leaft refiftance. Carrying the ma- 
^ chine firft to the kitchen fire for prepara^ 
^^ tion is on this account, that, in the begin- 
*' ning, the fire and fmoke naturally afcend 
^* till the air in the clofe barrel C is made 
•* thinner by the warmth. When that veffel 
** is heated, the air in it is rarefied, and thea 
** all the finoke and fire defcends under it. 

*^ The wood fhould be thoroughly dry, and 
** cut into pieces five or fix inches long, to fit 
** it for being thrown into the funnel -^.'* 
Thus far the German book. 

It appears to me, by Mr. Leutmann's expla- 
nation of the operation of this machine, that 
he did not underfl:and the principles of it, 
whence I conclude he was not the inventor 
of it : and by the c^efcription of it, wherein the 
opening at J4 is made fo large, and the pipe 
E D io fliort, I am perfuaded he never made 
nor faw the experiment ; for the firft ought to 
be much fmaller, and the laft much higher, or it 
hardly will fucceed. The carrying it in the 
kitchen too, every time the fire fhould hap- 
pen to be out, muft be fo troublefome that it 
is not likely ever to have been in prac^tice, and 
probably has never been fhown but as a philo- 
sophical experiment. The funnel for convey- 
ing the vapour out of the room would befides 
have been uncertain in its operation, as a wind 
blowing againft its mouth would drive the va- 
pour biack. 

The ftove I am about to defcribe, was alft 
formed on the idea given by the French expe- 
riment, 
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riment, and completely carried into executiotl 
before I had any knowledge of the German in** 
vention ; which I wonder fhould remain fo 
many years in a country where men are fo in- 
genious in the management of fire, without 
receiving long fince the improvements I have 
given it. 

Description of the Parts. 

j^^ the bottom plate, which lies flat upon the 
hearth, with its partitions i, 2, ?, 4, 5, 6, 
that are caft with it, and a groove Z Z, in 
which are to Aide the bottom edges of the 
fmall plates TT^ figure 12 ; wjiich plates, 
meeting at X, clofe the front *. 

B I, figure 3, is the cover plate fhowing its 
under fide, with the grooves i, 2, 3, 4, 5, 6, 
to receive the top edges of the partitions that 
are fixed to the bottom plate. It fhows alfo 
the grate W W^ the bars of which are caft in 
the plate, and a groove F Fy which comes 
right over the groove Z Z, figure 2, receiving 
the upper edges of the fmall Aiding plates TT^ 
figure 12. 

B 2, figure 4, (hows the upper fide of the 
fame plate, with a fquarq impreffion or groove 
for receiving the bottom mouldings TT'T'T* 
of the three-fided box C, figure 5, which is caft 
in one piece. 

Dj figure 6, its cover, fhowing its under 
fide with- grooves to receive the upper edges 
SSS of the fides of C, figure 5 j alfo a groove 
* Plate.II. Figures. 
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R R^ which, when the cover is put on, comes 
right over another ^^in C, figure 5, be- 
tweeA which it is to Aide. 

JS, figure 7, the front plate of the box. 

P, a hole three inches diameter through the 
cover D, figure 6 ; over which hole Hands the 
vafe F, figure 8, which has a correfponding 
hole two inches diameter thrpugh its bottom. 

The top of the vafe opens zi O 0^ figure 
8, and turns back upon a hinge behind when 
coals are to be put in ; the vafe has a grate 
within at N N of caft iron if, figure 9, and 
a hole in the top one inch and an half diame- 
ter to admit air, and to receive the ornamental 
brafs gilt flame M, figure i o, which ftands ia 
that hole, and, being itfelf hollow and open, 
fuffers air to pafs through it to the fire. 

G, figure II, is a drawer of plate iron that 
flips in between in the partitions 2 and 3, 
figure 2, to receive the "falling aflies. It is 
concealed when the fmall fliding plates Tl\ 
figure 12, are fliut together. 

1 1 1 If figure 8, is a niche built of brick 
in the chimney, and plaftered. It clofes the 
chimney over the vafe, but leaves two funnels, 
one in each corner, communicating with the 
bottom box K K, figure 2. 

Dimensions of the Parts. 

Feet. Ia. 

Fcont of the bottom box - ^20 
Height of its partitions - - o 4J 

Length 



€4 DESCRIPTION OF 

Feet, tm 

Length of No. i , 2, 3, and 4, each -13 
Length of No. 5 and 6, each - o 8| 

Breadth of the paflage between No. 2 

and 3 - - - -06 

Breadth of the other paflages, each o 3I 
Breadth of the grate - - - o 6| 
Length of ditto - - -08 

Bottom moulding of box C, fquare i o 
Height of the fides of ditto -04 

Length of the back fide - -010 
Length of the right and left fides, 

each - - - - - o 91 
Length of the front plate £, where 

longeft - - - -on 

The cover D, fquarc - - o 12 

Hole in ditto, diameter - -03 

Sliding plates T T^ their length 

each - - - - -10 

■ their breadth 

each - - - - o 41 

Drawer G, its length - - -10 

■ breadth - . " ^ Jl 

- ' depth - --04 

' depth of its further 

end, only - - - -01 

Grate H in the vafe, its diameter to 

the extremity of its knobs - o ^l 

Thicknefs of the bars at top - o o| 

■■ at bottom, 

lefs - - - - -00 

Depth of the bars at the top ^ o o| 

Height 
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fttt. Tn. 

Height of the vafe - - - i 6 
Diametei* of the opetiing O O, in 

the clear * - - -08 

* ^ — - of the air-hole at top - o if 

^ of the flame-hole at bot- 
tom •• - . J, * o 2 

To fie this Machine, 

Spread mortar on the hearth to bed the bot- 
tom plate A ; then lay that plate level, equally 
diftantfrom each jamb, and projeding out as 
far as you think proper. Then putting fomc 
Windfor loam in the grooves of the cover J5, 
lay that on ; trying the Hiding plates T 2", to 
fee ,if they move freely in the grooves Z Z, 
V Fj defigned for them. 

Then begin to build the niche, obferving 
to leave the fquare corners of the chimney 
unfilled ; for they are to be funnels. And ob- 
ferve alfo to leave a free open communica- 
tion between the paiTages at K K^ and the 
bottom of thofe funnels ; and mind to clofe 
the chimney above the top of the niche, that 
no air may pafs up that way. The concave 
back of the niche will reft on the circular iron 
partition i ^ 4, figure 2 ; then, with a little 
loam put on the box C over the grate, the 
open fide of the box in front. 

Then, with loam in three of its grooves, the 
groove R R being left clean, and brought di- 
re^ly over the groove ^^ in the box, put 

F on 
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on the cover D, trying the front plate E, to 
fee if it Aides freely in thofe grooves. 

Laftly, fet on the vafe, which has fmall 
holes in the moulding of its bottom to receive 
two iron pins that rife out of the plate D at 
/ /, for the better keeping it fteady. 

Then putting in the grate H^ which refts 
on its three knobs H H H againft the infide 
of the vafe 5 and flipping the drawer into ita 
place, the machine is fit for ufe. 

To ufe it. 

Let the firft fire be made after eight in the 
evening, or before eight in the morning ; for 
at thofe tihies and between thofe hours all 
night, there is ufually a draft up a chimney, 
though it has long been without fire ; but 
between thofe hours in the day there is ofteft 
in a cold chimney ti draft downwards, when, 
if you attempt to kindle a fire, the fmoke will 
come into the room. 

But to be certain of your proper time, hold 
a flame over the air-hole at the top. If the 
flame is drawn ftrongly down for a continu- 
ai}ce, without whiffling, you may begin to 
kindle a fire. 

Firft put in a few charcoals on the grate JT, 

Lay fome fmall fticks on the charcoals. 

Lay fome pieces of paper on the flicks. 

Kindle the paper with a candle. 

Then flxut down the top, and the air will 

pafs down through the air-hOle: blow the 

3 flame 
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ftame of the paper down through the flicksi 
kindle them, and their flame pafling lower^ 
kindles the charcoal. 

When the charcoal is well kindled, lay on 
It the fea-coals, obfetving not to choak the fire 
by putting on too much at firft* 

The flame defcending through the hole in 
the bottom of the vafc, atid that in plate D 
into the box C, pafles down farther through 
the grate JV IV in plate B i, then pafles 
horizontally towards the back of the chim- 
ney ; there dividing, and turning to the right 
and left, one part of it pafles round the fat 
end of the partition 2; then coming for- 
ward, it turns round the near end of parti- 
tion I ; then moving backward, it arrives at 
the opening into the bottom of one of the 
upright coVner funnels behind the niche# 
through which it afcends into the chimney, 
thus heating that half of the box and that 
fide of the niche. The other part of the di- 
vided flame pafles round the far end of par-* 
tition 3, round the near end of partition 4* 
and fo into and up the other corner funnel^ 
thus heating the other half of the box, and 
the other fide of the niche. The vafe itfelf, 
and the box C, will alfo be very hot ; and the 
air furrounding them being heated, and rifing, 
as it cannot get into the chimney, it fpteads ill 
the room ; poider air fucceeding is warmed in 
its turn, rifes and fpreads, till by the continual 
circulation the whole id warmed* 
- If you ihould bare occafion to majce your 
ta firft 
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firfl fire at hours not fo convenient as thofe abora 
mentioned, and wh^n the chimi^ey does not 
draw, do not begin it in the vafe, but in one or 
m^re of the paffages ©fthp Ipwer plate, firft co- 
vering the mouth of the vafe. After the chim- 
ney has drawn a while witli th^ fire thus, low,^ 
and begins to be a little warm, you may clofe 
thofe paifages, and kindle another fire in the 
box C, leaving its Aiding fhutter a little open; 
and when you find after fome time that the 
chimney being warmed draw^ forcibly, you . 
may fhut that paflage, open your, vafe, and kin- 
dle your fire there, as above direded. The 
chimney well warmed by the firft day's fire will 
continue to draw conflantly all winter, if firea 
are made daily. 

You will, in the management of your fire, 
have need pf the following implements : 

A pair of fmall light tongs, twelve or fifteen 
inches long, plate II. figure 13. • 

A light poker about the fame length, with a 
flat broad point, figure 14. 

A rake to draw aihes put of the paflTages of 
the Ipwer plate, where the lighter kind efcap* 
ing the afh-box, will gather by degrees, and, 
perhaps once in a week or ten day-s, require be- 
ing removed, figure /j* 

And a. fork^ with its prongs wide ejQough tQ 
flip on the neck pf tbe Vafe. QPv,eF,^u. order t» 
raife aad, open it whea hot, to put i» frefti 
coaJa, %nrd.i^S. . , 

In the manageme»t of this ilpye there aj» 
cect^iapx^autioas t«bejE)fl^ alt^^tlith 
i,\[.' .v'l attention^ 
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■Jftttcntion, till they become habitual. To avoid 
the inconvenience of fmoke^ fee that the grate 
H be clear before you begin ta light a frefh 
fire. If you find it clogged w^ith cinders and 
aflies, turn it up with your tongs, alid let them 
fall upon the grate below ; the aflies will go 
through it, and the cinders may be raked off, 
and returned into the vafe, when* you would 
burn them. Then fee that all the Aiding 
plates are in their places, and clofe fliut, that 
no air may enter the ftove but through the 
round opening at the top of the vafe. And, 
to avoid the inconvenience of duft from the 
afhes, let the a{h-drawcr be taken out of the 
room to be emptied ; and when you rake the 
paflages, do it when the draft of the air is 
ftrong inwards, and put the aflies carefully into 
the afti-box, that remaining in its place. 

If, being about to go abroad, you would pre- 
vent your fire burning in your abfence, you 
may do it by taking the brafs flame from the 
top of the vafe, and coveting the paflage with 
a round tin plate, which will prevent the entry 
of more air than barely fufiifcient to keep a few 
of the coals alive. When you return, though 
fome hours abfent, by taking oflf the tin plate, 
and admitting the air, your fire will foon be re^ 
covered. 

The cffeft of this machine, well managed, 
is to burn not only the coals, but all the fmoke 
of the coals ; fo that while the fire is burning, 
if you go out and obfcrve the top of your chini- 

F 3 ^^7t 
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ncy, you will fee no fmoke ifluing, nor any thing 
but clear warm air, which, as ufual, makes the 
bodies feen through it appear waving. 

But let none imagine from this, that it may 
be a cure for bad or fmoky chimneys, mticU 
Jefs that, as it burns the fmoke, it may be ufed 
in a room that has no chimney* It is by the 
help of a good chimney, the higher the better, 
that it produces its effeft ; and though a flue 
of plate iron fufficiently high might be raifed 
in a very lofty room, the management to pre^ 
vent all difagreeabl^ vapour would be top nice 
for common pra£tice, and fmall errors woul(J 
Jiave unpleafmg confequences. 

It is (pertain that clean iron yields no offen*- 
five fmell when heated. Whatever of that 
kind you perceive, where there are iron ftoves, 
proceed* therefore from fome foulnefs burnr 
ing or fuming on their furface. They fhould 
therefore never be fpit upon, or greafed, nor 
Jhoqld any dull be fuflTered to lie upon them. 
But as the greateft care will not always prer 
vent thefe things, it is Well once a week tp 
wafti the ftove with fo^p lees aqd a brpfh, rinfp 
jng it with clean water. 

J'he Advantages of tbif Sfovc. 

J. The chimney does not grow foul, nor ever 
need fweeping ; for as up fmoke enters it, no 
foot pan forqi ii^ it. 

^. The air heated over Cbmmon fires in-f 
ftantly (juits the rppm, apd goes up the ghim-r 
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ney with the finoke; but in the dove, it is 
obliged to defcend ia flame, and pafs through 
the long winding horizontal paflages, comma-* 
nicating its heat to a body of iron plate, which 
having thus time to receive the heat, commu- 
nicates the fame to the air of the room, and 
thereby warms it to a greater degree. 

3. The whole of the fu?I is confumed by be- 
ing turned into flame, and you have the benefit 
of its heat; whereas in common chimneys a 
great part ^oes away in fmoke, which you fee 
as it rifes, but it aflfords you no rays of warmth. 
One may obtain fome notion of the quantity 
of fuel thus wafted in fmoke, by refle^ing on 
the quantity of foot that a few weeks firing 
will lodge ag£un(l the fides of the chimney, and 
yet this is formed only of thofe particles of the 
column of fmoke that happen to touch the fides 
ia its afcent. How much more muft have paflfed 
off in the air ? And we know that this foot 
is fiill fuei^ for it will bum and flame as fuch, 
and when hard caked together, is indeed very 
like, and almoft as folid as the coal it proceeds 
from. The deftrudion of your fuel goes on 
nearly in the fame quantity whether in fmoke or 
in flame : but there is no comparifon in the dif- 
ference of heat given. Obferve when frefli coals 
are firft put on your fire, what a body of fmoke 
arifes. This fmoke is for a long time too cold 
to take flame. If you then plunge a burning 
candle into it, the candle, inftead of inflaming 
the fmoke, will infl:antly be itfelf extinguifhed. 
Smoke muft have a certain degree of heat to be 
F 4 inflammable. 
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ioflammable^ As foon as it has acquired that 
degree, the approach of a candle trill inflamo 
the whole body, and you will be very fenfiMa ^ 
ipf the difference of the heat it gives. A ftill 
eafier experiment may be made with the candle 
itfelf. Hold your hand near the fide of its 
flame, and obferve the heat it gives; then blow 
it Outj the hand redlining in the fame place, 
and obferve what heat may be given by the 
fmoke that, rifes from .the ftill burning fnuflf^ 
Yttu will find it veryjittlc. And yet that fmoke 
has ill it the fubftance of fo much flame, and 
will ififtantiy produce it, if you hold another 
candle afebvc it fo as to kindle it. Now the. 
fmoke from tlic frefli coals laid on this flove, 
infte^d of .ifcending and leaving the fire while 
too cold io burn, being obliged to defcend 
through the burning coals, receives among 
them that degree of heat which converts it into 
flame, and the heat 6f thait flame is cCmmU'?' 
:(iicated to the air of the room, as abov^ ex-- 
plained. 

4. The flame from the frefli coals laid on in 
this ftove, . defcending through the coals al- 
ready ignited, prcferves them long from con-t 
fuming, and continues them in the ftate of red 
coals as long as the flame continues that fur- 
rounds them ; by which means the fires made 
in this ftove are of much longer duration than 
in any other, and fewer coals are therefore ne-? 
eeflary for i day. This is a very material ad-r 
vantage indeed. That flame ftiould be a kind 
rf pickled tp prcferVe burning 9oals from con-. 
• * . - (umingji 



A NEW 8 Tbt «. 73 

ftiming, may feem a paradox to mftny, and very 
unlikely to be true, a$ it appeared to me the 
firft time I obferved the fad. I muft therefore 
relate the circumftatices^ and fhali mention ati 
cafy experiment, by which my reader may be 
in poffeffion of every thing neceflkry to the un-* 
derftanding of it. In the firft trial I made of 
this kind of ftove, which was conftrudted of 
thin plate iron, I had inftead of the vafe a kind 
of inverted pyramid, like a mill-hopper ; and 
fearing at firft that the filiall grate contained iti 
it might be clogged by cinders, and the pat* 
fage of the flame fometitrie^ obftru6ted, I or- 
dered a little door near the grate, by means of 
which r might on occafion clear it 5 though 
after the ftove was made, and before I tried it, 
I began to think this precaution fuperfluous, 
from an imagination, that the flame being con- 
rradbed in the narr6w part where the grate w&s 
placed, would be more powerful in confuming 
what it fhould there meet with, and that* any 
cinders between or near the bars would be pre^ 
ientiy deftroyed, and the paflfage Opened. After 
the ftove was fixed and in aftion, I had a plea- 
fure now and then in opening that door a lit- 
tle, to fee through the crevice how the flame 
defcended among the red coals ; and obferving 
once a fingle toal lodged on the bars in the 
^niddle of the focus, a fancy took me to ob-? 
ferve by my watch in how fhort a time it 
would he cotifumed. I looked at it long with- 
out perceivrng it to be at all diminilhed, which 
Ijfirprifed D^e greatly. At length it oocurrtd to 
• : pie, 
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me, that I and mamy others had feen the fatn^ 
thing thoufands of times, in the confervation 
of the red coal formed in the fnufF of a burn-r 
ing candle, which, while enveloped in flame, 
and thereby prevented from the contadt of paflf- 
ing air, is long continued, and augments in- 
ftead of diminiftiingjfo that we are often obliged 
to remove it by the fnuflfers^ or bend it out of 
the flame into the air, where it confumes pre- 
fently to aflies* I then fuppofed, that to con- 
fume a body by fire, paffing air was neceflfary 
to receive and carry ofF -jhe feparated particles 
of the body ; and that the air paffing in the 
flame of my fl:ove, and in the flame Of a candle, 
being already faturated with fuch particles, 
could not receive more, and therefore left the 
<:oal - undiminiihed as long as the outward air 
•was prevented from coming to it by the fur- 
rounding flame, which kept it in a fituation 
fomewhat like that of charcoal in a well luted 
crucible, which, though Icmg kept in a ftrong 
fire, comes out unconfumed. 

An eafy experiment will fatisfy any one of 
this confcrving power of flame enveloping red 
coal. Take a fmall flick of deal, or other wood, 
the ike of a goofe quill, and hold it horizon- 
t^ly and fteadily in the flame of the candle 
above the wick, without touching it^ but in 
the body of the flame. The wood will firft be 
inflamed, and burn beyond the edge of the 
flame of the candle, perhaps a quarter of an 
inch. When the flame of the wood goes out^ 
it will le«ive a red coal at the end of Sie ftick* 

pari 
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part of which will be ia the flame of the' can* 
die and part out in the air. In a minute or two 
you will perceive the coal in the air diminifh 
gradually, fo as to form a neck ; while the part 
in the flame continues of its firfl: fize, and at 
length the neck being quite confumcd, it drops 
off J and by rolling it between your fingers 
when extinguifhed, you will find it ftill a Wlid 
coal. 

However, as one cannot be always putting 
on frefh fuel in this dove to furnifli a conti- 
nual flame, as is done in a candle^ the air in the 
intervals of time gets at the red coals, and con-; 
.fumes them. Yet the confervation, while it 
laded, fo n>uch delayed the confumption of the 
coalsy that two fires, one made in the morn* 
ing, and the other in the afternoon, each made 
1)y only a* hatful of coals, were fufficient to 
keep my writing-room, about fixteen feet fquare 
and ten high, warm a wholie day. The fire? 
kindled at feven in the morning would burn 
till noon j and all the iron of the machine, with 
the walls of the niche, being thereby heated, 
the room kept warm till evening, when another 
fmaller fire kindled kept it warm till midnight. 

Inftead of the Aiding plate JS, which fhuts 
the frcMit of the box C, I fometimes ufed an- 
other, which had a pane of glafs, or, which is 
better, of Mufcovy talc, that the flame might 
be feen defcending from the bottom of the vafe, 
?ind pafllng in a column through the box C, 
Into the cavities of the bottom plate, like wa- 
ter iaUing from a funnel, admirable to fuch a^ 

are 
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itc hot accjuaintcd with the nature of the ma- 
chine, and initfclf apleafingfpefltacle. 

ETtry utenfil, hovfricTtr projperly contrived to 
rerVe its purpofe, requires fome pradicc before 
it can be ufed adroitly. Put into the hands of 
la inan, for the firft tihie, a gimblet or a ham-* 
ttet (very fimplfe iriftruments), and tell him the 
trie of them, he fliall neither bore a hole nor 
drive a nail with the dexterity or fuccefy of 
anotheir, Who has been a little accuftomed to 
handle thehi. The beginner therefore in the 
tdfe of this machine, 'v^rill do well not to be dif* 
Wuraged with little accidehts that lAiy arife at 
firft. from his want of experience. Being fome- 
^fiat complex, it requites, as already faid, a va^ 
liety of attentions ; habit will render them un- 
neceflary ; and the ftudious man who is much 
iri his chamber, and has a pleafure in managing 
Jiis own fire, will foon find this a machine mbft 
itotafortable arid delightful. To others who 
leave their fires to the care of ignorant kr- 
Vants, I do not recommend it. They will with 
difficulty acquii-e tlie knowledge heceflary, and 
will make freqiietit blunders that will fill your 
room with fmoke. It is therefore by no means 
fit for common ufe in families. It may be 
advifable to begin with tbe flaming kind of 
ftpne coal, which is large, and, riot casing to- 
gether, is not fd apt to clog the grate. After 
fome experience, any kind of coal may be 
ufed, And with this advantage, that no- fraell, 
even from the inoft fiilphureous' kind, can coni^ 
into ybur room, th? €\irr?ut of air being con^ 

ftantly 
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ftantly ioto the vafe, where too that fmdl is all 
confumed. 

The vafe form was chofen as being elegant 
in itfelf, and very proper for burning of coals : 
where wood is the ufual fuel, and muft be burnt 
in pieces of fome length, a long fquare cheft may 
be fubftituted, in which A is the cover opening 
by a hinge behind, B the grate, C the hearth«« 
box with its divifions as in the other, D the 
plate or cover of the plan of the top of the 
cheft, £ the long narrow grate ^. This I have 
not tried, but the vafe machine was com* 
pleted in 1771, and ufed by me in Londoa 
three winters, and one afterwards in America^ 
much to my fatisfadion ; and I have not yet 
thought of any improvement it may be capable 
of, though fuch may occur to others. For 
common ufe, while in France, I have qpntrived 
another grate for coals, which has iii part the 
fame prop^ty of burning the fmoke, and pre- 
ferving the red coals longer by the fl?imc, though 
not fo completely as in the vafe, yet fujfficicntf 
ly to be very ufcful, which I fhall now defcribo 
as follows : 

A is a round grate, one foot (French) in dia* 
meter, and eight inches deep between the bam 
and the back ; the fides and back of plate iron ; 
the fides having holes of half an inch diameter, 
diftant three or four inches from each other» to 
let in air for eoliveping the fire f. . The l»cfc 
without.holfis. The fides do not meet at top 

• Platen. Figure 17. 
, . ^t^PUUIL;:Fig^ia. 

C nor 
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nor at bottom by eight inches : that fquare i« 
filled by grates of fmall bars crofling front to 
back to let in air below, and let put the fmoke 
or flame above. The three middle bars of the 
front grate are fixed ; the upper and lower may 
be takofi out and put in at pleafure, when hot, 
with a pair of pincers. This round grate turns 
upon an axis, fupported by the crotchet J5, the 
ftem of which is an inverted conical tube five 
inches deep, which comes on as many inches 
upon a pin that fits it, and which is fixed up- 
right in a caft iron plate D, that lies upon the 
hearth ; in the middle of the top and bottom 
grates are fixed fmall upright pieces E £, about 
an inch high, which, as the whole is turned on 
its axis, ftop it when the grate is perpendicu- 
lar. Figure 19 is another view of the fame 
machine. 

In making the firft fire in a motning with 
this grate, there is nothing particular to be ob- 
ferved. It is made as in other grates, the coala 
being put in above, after taking out the up- 
per bar, and replacing it when they are in. 
The round figure of the fire when thoroughly 
kindled is agreeable; it reprefents the great 
giver of warmth to our fyftem. As it bums 
down and leaves a vacancy above, which you 
would fill with frefh coals, the upper bar id 
to be taken out, and afterwards replaced. The 
freih coals, while the grate continues in the 
fame pofition, vnll throw up, as ufual, a body 
of thick fmoke. But every one accuftomed to 
coal fires io common grates^ iQiufl have ob- 

fifTved, 



A U E W S T O V E. 79 

ferved, that pieces of frefli coal ftuck in be- 
low among the red coals, have their fmokc fa 
heated, as that it becomes flame as faft as it is 
produced, which flame rifes among the coals^ 
and enlivens the appearance of the fire. Here 
then is the ufe of this fwivel grate. By a pufli 
with your tongs or poker, you turn it on its 
pin till it faces the back of the chimney, then 
turn it over on its axis gently till it again faces 
the room, whereby all the frefli coals will be 
found under the live coals, and the greater part 
of the fmoke arifing from the frefli coals wiH 
in its paflfage through the live ones be heated, 
fo as to be converted into flame : whence you 
have much more heat from them, and your red 
coals are longer preferved from confuming. I 
conceive this conftrudtion, though not fo com- 
plete a confumer of all the fmoke as the vafe, 
yet to be fitter for common ufe, and very ad- 
vantageous. It gives too a full fight of the fire, 
always a pleafing objed, which we have not in 
the other. It may with a touch be turned more 
or lefs from any one of the company that de- 
fires to have lefs of its heat, or prefented full 
to one juft come out of the cold. And fup- 
ported in a horizontal pofition, a tea-kettle 
may be boiled on it. 

The author's defcription of his Pennfylvania 
fire-place, firfl: publiflied in 1744, having fallen 
into the hands of workmen in Europe, w^ho did 
not, it feems, well comprehend the principles 
of that machine, it was much disfigured in 
their imitatioas of it ; and one. of its main in- 
tentions. 
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tentions, that of admitting a fufEcicnt quarr-^ 
tity of fr^fh air warmed in entering through 
the air-box, nearly defeated, by a pretended 
improvement, in leffening its palTages to make 
more room for coals in a grate. On pretence 
of fuch improvements, they obtained patents 
for the invention, and for a while made great 
profit by the fale, till the public became fenfi- 
ble of that defe(3: in the expedled operation. 
If the fame thing fhould be attempted with 
this vafe ftove, it will be well for the buyer to 
examinfe thoroughly fuch pretended improve- 
ments, left, being the mere productions of ig- 
norance, they diminifti or defeat the advan- 
tages of the machine, and produce inconve- 
nience and difappointment. 

The method of burning fmoke, by obliging 
it to defcend through hot coals, may be of 
great ufe in heating the walls of a hot-houfc. 
In the common way, the horizontal paffages or 
flues that are made to go and return in thofe 
walls, lofe a great deal of their efifefk when 
thpy come to be foul with foot ; for a thick 
blanket-like lining of foot prevents much of 
the hot air from touching and heating the 
brick-work in its paflage, fo that more fire 
muft be made as the flue grows fouler : but 
by burning the fmoke they are kept always 
clean. .The fame method n^ay alfo be of great 
advantage to thofe bufineiTes in which large 
coppers or caldrons are to be heated. 

Written at Sea, ly^S^ 
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furement ; elegantly engraved on feventy copper-plates^ 
bound, i6s. 

A Series of Plans ^ for Cottages or Habitations of the Labourer j 
either in Hufbandry, or the Mechanic Arts, adapted 
as well to Towns, as to the Country. To which is 
added, an Introdu^ion, containing many uieful Obfer- 
Vatibns on this Clafs of Building, tending to the Com- 
fort of the Poor, and Advant;^e of the Builder — with 
Calculations of Expences. By the late Mr. J. Woodj 
of Bath, Archited. A new Edition, with 30 Plates, 
large quarto, 15s. in boards. 

"The Country Gentleman* s Architect ^ in a great Variety of 
new deiigns for cottages, farm-houfes, country-houfes,. 
villas, lodges for park or garden entrances, and orna* 
mental wooden gates ; with plans of the offices belong- 
ing to eachdefigh ; diftributed with a ftridl attention to 
convenience^ elegance, and economy. Engraved , on 
thirty-two quarto plates, from deiigns drawn by J* MiU 
ler^ Archited, fewed, los. 6d. 

A 3 Vitruvius 
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Vttruvius Britannicjis^ 3 vols, half bound, 61. 6s. 

The Continuation to Ditto, 2 vols. 

Chambers^s [Sir Wtlliam) Treatilc on the Decorative Paitl 

of Civil Architefture, 3d edit, half bound, 3I. los. 
Chambers's (Sir JVilliam) Buildings and Views of ¥jm 

Gardens, half bound, 2]. 8s. 
^. _—._ Defigns for Chinefc Buildings, &c. 

Imgo Joneses DeftgnSy by Kent, 2 vols, folio. 

Lewis's Defigns in JrchiteBure, half bound. 

Pains tlam^ Elevaiionifiacc. of Noblemen's Seats, &c. fo- 
lio, 2 vols, in fheets, 7I. 7s. 

Plans and Elevations of Holkham-Hall In Norfolk, on 5 

plates, 23. 
Ruins of Athens^ by Stuart j 2 vols, of Balbec, Palmyra^ 

Poeftum, Ionia, dela Grece, parle Roy,&c. &c. 

Richardfon on the Five Orders ^ folio, boards, il. i is» 6d. 

PlansyElevationsjiccfoliOy 3I. 1 3s.6d< half bound. 
Plow's Rural Jrchite&ure^ quarto^ boards, 2I. 2s. 
Nut/hells* J Plans for Houfes, odava, boards, 5s. 
Newton's TranJIation of Vitruvius^ 2 vols, folio. 

A Treatife on Theatres, by G. Saunders, quarto, boards^ 

IDS. 6d. 
Perronetfur les Ponts, 2 torn. 
Belidor r Architecture Hydraulic, 4 torn, quarto. 

Nouvelle Arch. Hydraulique de Prony^ tome premier, qaarta 
Piraneffs Works, large folio. 

Dr. Brook Taylor's Method of PerfpeSfive made eafy, both in 
Theory and Pra^ice j in two hooks ; being an attempC 
to make the Art of Perfpeftive eafy and fanriliar, to 
adapt it entirely to the Arts of Defign, and to make it 
an entertaining Study toany.Gentleman whofhall choofc 
fo polite an amufement. By Jofiua Kirby, Defigner 
in Perfpedlive to his Majefty, and Fello,w of the Royat 
and Antiquarian Societies. lUuftrated with thirty-five 
copperplates, correflly engraved under the Author's in-* 

ipc£lio»« 
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fj^e^li* Ithc third edition, with ieVeral Additions and 
Improfements. Elegantly printed on imperiiil paper* 
half bound, iL ics. 

The fame Work in two Volumes quarto* fewed, ll. is. 

The Pir/pediive if JrMu^ttfei a work entirely new: de- 
duced from the principled of Dr. Brook Taylor, and 
performed by two rules of univerfal application : illuf- 
Irated with feventy- three plates. Begun by command 
of biis prefent Majefty when Prince of Wales. By 
Jo/bua Kirby^ Defigner in PerfpeAive to his Majeflyj 
and Fellow of the Royal and Antiquarian Societies. 
Elega&dy printed on imperial paper, iL i6s. half 
bound. 

The Defcri^im and life $f a ne'tit tnftrument called the Ar-^ 
ehiteSionic SeSi&f, by which any part of archite£lure may 
be drawn with facility and exadnefs. By Jiiftma Kirby^ 
Defigner in Perfpe<aive to his Majefty, and Fellow of 
the Koyal and Antiquarian Societies, llluftrated with 
twenty-five plates. Elegantly printed on imperial paper^ 
half bound, il. Is. 

The two Proiltifpiecesj by Hogarth j to Kirby's Pcrfpcftivc^ 
may be had feparate, each 5s. 

The Carpenter*s New Guide, being a complete Book o£ 
Lines for Carpentry, &c. by Methods founded on Geo^ 
metrical Principles ; wherein the utility of every Line 
is fully exemplified for Practice, with 60 Plates, by 
P. Nuh$lf<m. Quarto, bound, los. 

The Carpenter^ 5 andjHner^sRepoJitery\ or, a new Syftem 
of Lines and Proportions for Doors, Windows, Chim- 
neys, Cornices, and Mouldings, forfinifhing of Rooms, 
&c. &c, A great variety of Stair-Cafes, on a plan 
•ntircly new, and eafy to be underftood. • Circular 
circular Soffits, flcwing and winding in ftraight and 
circular Walls, Groins, Angle Brackets, circular and 
elliptical Sky Lights, and the method of fquaring and 
repairing their circular Bars, Shop Fronts, &c. By IV. 
Pam^ Joiner. Engraved on fixty-nine folio copper-^ 
plates> bound) i6s. 

A 4 Pain^i 
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Pain's Britijh Palladto, or the Builder's General JJJiJtakt^ 
dcmonftrating, in the moft eafy and praftical method, 
all the principal rules of architeAure, from the ground 
plan to the ornamental finifh. Jlluftrated with feveral 
new and ufeful defigns of houfes, with their plans, 
elevations, aild fe6lions. Alfo clear and ample inftrud- 
tipns annexed to each fubjedl in lettcr-prefs; with a 
lift of prices for materials and labour, and labour only. 
This work will be Univerfally ujeful to all carpenter Sy brick- 
layer s^ mafonsy joiners^ plqfterersy and other s^ concerned in 
the feveral branches of building^ ^t, comprehending the 
following fubjeds, vi%. Plans, elevations, and fec<* 
tions of gentlemen's houfes. * Defigns for doors, 
chimneys, and ceilings, with their proper embellilh- 
mehts, in the moft liiodern tafte. A great variety of 
mouldings, for bafe and furbafe architraves, impofts^ 
friezes, and cornices, with their proper ornaments for 
pradtice, drawn to half fize : to which are added, 
Ibales for enlarging or leflening at pleafure, if re- 
quired. Alfo, great variety of ftair-cafes 5 (hewing the 
f raftical method of executing them, in any cafe re- 
Guired, viz. groins, angle-brackets, circular circular 
newing and winding foffits, domes, (ky-lights, &c. all 
made plain and eafy to the meaneft capacity. The 
proportion of windows for the light to rooms. Pre- 
paring foundations; the proportion of chimneys to 
rooms, and fcftions of flews. The principal timbers 
properly laid out on each plan, vi%* the manner of fra- 
ming the roofs, and finding the length and backing of 
hips, either fquare or bevel. -^Scantlings of the timbers, 
figured in proportion to their bearing. The method of 
trutfing girdersj fcarfing plates, &c. and many other ar- 
ticles, particularly ufeful to all perfons in the building 
profeffion. The whole correftly engraved on forty- 
two folio copper-plates, from the original defigns of 
William and James Pain^ bound, 16s. 

The PraSfical Houfe Carpenter i or, Youth's In/lruff or: con- 
taining a great Variety of Ufeful Defigns in Carperitry 
and Architcfture; as Centering for Groins, Niches, 
&c. Examples for Roofs^ Sky-Lights, &c. The Five 
2 Ordert 
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Otddrs laid down by a New Scale. Moulding^, &c« 
•t large, with their Enrichments. Plans, Elevations 
s^nd Seftions of Houfes for Town and Country, 
Lodges, Hot- Houfes, Green-Houfes, Stables, &c. De- 
lign for a Church, with Plan, Elevation, and two Sec- 
tions ; an Altar-Piece, and Pulpit. Defigns for Chim- 
ney-Pieces, Shop-Fronts, Door-Cafes. Seftioi of a 
Dining-Room and Library. Variety of Stair-Cafes^ 
with many other important Articles, and ufeful Embel- 
lifliments. To which is added, a Lift of Prices for 
Materials and Labour, Labour only, and Day Prices. 
The whole illuftrated, and made perfeflly eafy, by 148 
Copper-Plates, with Explanations to each. By IVtlliam 
Pairiy Author of the Pra6lical Builder, and Britifh 
Palladio. The Fourth Edition, with large Additions. 
Price 15s. bound. 

N. B. This is PAIN'S laft work. 

Yhe Praiiical Builder^ or Workman's General Affiftant ; 
(hewing the moft approved and eafy methods for 
drawing and working the whole or feparate part of 
any building ; as, the ufe of the tramel for groins, 
angle brackets, niches, &c. femicircular arches on 
flewing jambs, the preparing and making their foffits ; 
rules of carpentry, 10 find the length and backing of 
ftraight or curved hips, trufles for roofs, domes, 6cc. 
Truning of girders, feftion of floors, &c. The pro- 
portion of the five orders in their general and particu- 
lar parts : gluing of columns^; ftair-cafes, with their 
ramp and tvvifted rails, fi;cing their carriages, newels, &c. 
Frontifpieces, chimney-pieces, ceilings, cornices, archi-, 
traves, &c. in the newcft tafte ; with plans and eleva- 
tions of gentlemen's and farm houles, barns, &c. iiy 
fV. Pain^ Archite£i: and Joiner. Engraved on eighty- 
three quarto plates, bound, 12s. 

A new edition, with improvements by the Author. 

The Carpenter's Pocket DireSiory ; containing the beft 
methods of framing timbers of all figures and dimen- 
fions, with their feveral parts ; as floors, roofs in ledg- 
ments, their length and backings j trufled roofs, fpires, 
and domes; trufling girders, partitions, and bridges, 

with 
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%ith al^utments ; centering for arches, vauftSy &c. di(-« 
ting ftone ceilings, groins, &c. with their moulds : cen-^ 
tres for drawing Gothic arches, ellipfes, &c. With thd 
plan and fedions of a barn. Engraved on twenty-fotiir 
plates, with explanations, forming the moft complete and 
vfeful work of the kind yet pubiifhedi By Wk Pain^ 
Architect and Carpenter, bound, 4^. 

The Builder*! Complete AJJiftant ; dr^ a Librarjf of Arts and 
Sciencesj abfolutely neccflary to be iinderfiood by 
Builders and Workmen in general, viz. i. Arith- 
metick, vulgar and decimal, in whole numbers and 
fra£^ions. 2. Geometry, lineal, fuperfidal, and folid. 
3. Architeflure, nniverfal. 4. Menfuration^ 5, 
Plain trigonometry. 6. Surveying of land, &c. 7. 
Mechanic powers. 8. Hydroftaticks* lUuftrated 
by above thirteen hundred examples of lines, fuper- 
ficies, folids, mouldings, pedeftals, columns, pilafters^ 
entablatures, pediments, impofts, block cornices, ruftic 
quoins, frontifpieces, arcades, porticos, &c* propor- 
tioned by modules and minutes, according to Andrea, 
Palladio'y and by equal parts. Likewife great varie- 
ties of trufled roofs, timber bridges, centerings, arches, 
groins, twifted rails, compartments, obelifks vafes, pc-^ 
deftals for buftos, fun-dials, fonts, &c. and methods 
for raifing heavy bodies by the force of levers, pulleys, 
axes in perittochio, fcrews, and wedges ; as alfo watery 
by the common pump, crane, &c. wherein the properties 
and preffure of the air on water, &c. are explained* 
The whole exemplrfied by 77 large quarto copper-plates, 
by Batty Langley. The fourth edition, 2 vol. royal oc- 
tavo, bound, I2S. 

Dejigns in ArchiteSiure ; confiding of plans, elevations, and 
feftions for temples, baths, caffines, pavilions, gardefl 
feats, obelifks, and other buildings ; for decoratmg 
pic afure- grounds, parks, forefts, &c. &c. By John 
Scan. Engraved on thifty-eight copper-plates, imperial 
oftavo, fcwed, 6s* 

Crotifque ^rchlteSlure^ or Rural Amufement; confifting of 
plans, elevations, and fe^lions, for huts, fummer and 

winter 



K^inter hertnitages, retreats, terminarie^, Chinefe^ dd^ 
thic, and natural grottos, cafcades, ruftic feats, barns^ 
fiiofquesy moref^ue pavilions, groteiqae ieats, green- 
houfesy &c. many of which may be executed with 
flints, irregular Hones, rude branches and roots of trees ; 
. containing twenty-eight newdefigns, with fcalcs to each. 
By IV. Wright^ Architeft. 04§avo9 fcwed, 4s. 6d. 

ideas for Ruflic Furniture^ proper for Garden Chairs, Sum« 
mer Houfes, Hermitages, Cottages, &c. engraved on 25 
plates, oiStavo. Price 4s. 

The Temple Builder* smoft ufeful Companicn: containing ori- 
ginal defigns in the Greeic, Roman, and Gothic tafte. 
By C. 7". Ck^rton. Engraved on fifty copper*platef» 
o^avo, fewed, 7s. 

The Carpenier*s Trea/ure ; a colledion of deiigns for tem* 
pies, with their plans ; gates, doors, rails, and bridges, 
in the Gothic tafle, with centres at large for ftriking 
Gothic curves and mouldings, and fome fpecimens of 
rails in the Chinefe tafte, forming a complete fyftem 
for rural decorations. By N. IVallis^ Architeft, En- 
graved on fixteen plates, oftavo, fewed, 2s. 6d. 

§rQthic JrchiteBure improved by rules and proportions in 
many grand defigns of columns, doors, windows, 
chimney-pieces, arcades, colonnades, porticos, umbrel- 
las, temples, pavilions, &c, with plans, elevations and 
profiles, geometrically exemplified. By B. ^ T Langley* 
To which is added, an Hiftorical Difcourfe on Gothic 
Architefture. On 64 plates, quarto, bound, 158. 

The Modern Joiner ; or, a CoUedlion of original Defigns, 
in the prefent tafte, for chimney-pieces and door-cafes, 
with their mouldings and enrichments at large ; frizes, 

. tablets, ornaments for pilafters, bales, fub-bafes and 
cornices for rooms, &c. with a Table, fhewing the 
proportion of chimneys, with the entablatures, to 
rooms of any fize. By N. Wallisy Architeft, quarto, 8s. 

Currus Cviiisf or Genteel Defigns for coaches, chariots, 
pofl: chaifes, vis-a-vis, road and park phaetons, whilkies, 
fingle-horfe chaifes, &c. Elegantly engraved on thirty 
platcsj qaarto, fewed, los. 6d» 
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An EJay on the Confiru^ion arffi Building of Chimneys, kl- 
cluding an enquiry into the common caufes of their 
fmoking, and the mofl efFedual remedies for removing 
fo intolerable a nuifance ; with a TmMc to proportion 
chimneys to ihe fize of the room. lUuftrated with pro- 
per figures. A new edition. By Robert Clavering^ 
iiuiider, fewed, 2s. 6d. 

Obfervations on Smoky Chimneys^ their Caufes and Cure^ 
with Confiderations on Fuel and Stoves, illuftrated with 
proper Figures, by JB. Franklin^ LL. D. 2s. fewed. 

This iVorky with Cidvering's EJay, may he had together y ifi , 
hoards y 4s. 6d. 

The Manner of fecuring all Sorts of Buildings from Fire ; a 
treatife upon the conftruftion of arches made with 
bricks and plafter, called flat arches ; and of a roof 
without timber, called a brick roof: with fomc letters 
that paflcd between the Count D'Efpie, Peter Wyche, 
and William Beckford, Efqrs. on this fubjed. Oftavo, 

. fewed, 2s. 

Langle/s Builder's Dire^or, or Bench Mate ; being a 
pocket treafury of the Grecian, Roman, and Gothic 
orders of architefture, made eafy to the meaneft capaci- 
ty^ by near 500 examples, engraved on 184 copper- 
plates, i2mo. bound, 4s. 

JLangley^s Builder s Jewel, bound, 4s. 6d. 

Hawney's Complete Meafurer^ 3s. 

Hoppus's Meafurer. Tables ready caft, 2s. 6d. 

Plate Glafs Book, 4s. 

Every Man a Complete Builder \ Or eafy Rules and Propor- 
tions for drawing and working the feveral parts of archi- 
tefture. In which arc given a plan, elevation, and fec- 
tion of the curious trufled carpenter's work, eredled to 
fupport the centre arch of Black-Friars Bridge, froni 

. an exaft meafurement. Compiled by Edward Oakley. 
Oftavo, fewed, 4s. 6d. 

The Joiner and Cabinet Maker's Darling \ containing fixty* 
diiFeient defigns for all forts of frets, frizes, &c. 
fewed, 3s. 

The Carpenter's Companion 'y containing thirty-three defigns 
for all forts ot Chinefe railing and gates. Odavo^ 
fewed, jis. 

The 



